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Still Another Hydro-Aire Product for 


the Aircraft and Missile Industries 











Hydro-Aire, producers of controls for every basic airborne system, 
has developed a family of pneumatic-powered, solenoid controlled, 
gate type hot air shutoff valves. Precision fabricated of stainless steel, 
with piston rings of S-Monel. The valves are extremely reliable, have 
minimum leakage, with positive on-off action under one second. 


Performance and specifications: 


Line size range: 14” to 114”. Solenoid: 18 to 30 volts, DC. 


Inlet pressure range: 10 to 210 psig. Status: Fully qualified. 
Ambient temperature: —65°F to 400°F, Design and engineering 
Line temperature: to 730°F maximum. specifications: Available. 


Investigate these or other designs for help in solving your contro! problems. 


Engineers: Interesting opportunities are available. Write or call Mr. Douglas 
Nickerson, Chief Engineer, 3000 Winona Avenue, Burbank. 
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SARGENT 
FACILITIES 


Research 
Design 
Development 
Testing 
Qualifying 


With 


38 years acceptance. Sargent builds precision linear and 


rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use, 


From original idea to finished product 


Manufacturing 
including — 


Machining & Grinding 
Heat Treating, ail types 
Piating, all types 
Inspection 

Assembly 


Handard of Excellence 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


— U.S. Supreme Court 


SARGENT. 


SARGENT 
BUILDS 


Servo-Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Vaives 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


Since 1920 


INTEGRITY 
‘Z YY 
“bo 
Sete hy 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 





Feb. 3-5—1960 Winter Convention on Mili 
tary Electronics, Institute of Radio Engi 
neers, Biltmore Hotel, Los Angeles 

Feb. 46—Golden Gate Metals 
on High Strength Steels, American Soci 
ety for Metals, Fairmont Hotel, San 
Francisco, Calif 

Feb. 10-12—Seventh Annual Solid-State Cir 
cuits Conference, Philadelphia, Pa. Spon 
sors: Institute of Radio Engineers; Ameri 
can Institute of Electrical Engineers; Um 
versity of Pennsylvania 

Feb. 16-17—Third annual National Missile 
Space Conference and Dr. Robert Ii 
Goddard Memorial Dinner, Sheraton Park 
Hotel, W ashington, D, 

Feb, 16-18—First National Symposium on 
Nondestructive Testing of Arcraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Se 
tion, Socictvy for Nondestructive Testing 
Southwest Research Institute 

Feb. 18-19—Symposium on Engineering A 
pects of Magnetohydrodynami Univer 
sity of Pennsylvania, Philadelphia, Pa 
Sponsor: Amencan Institute of Electrical 
Fngimeers’ Basic Sciences Committec 

Feb. 25-26—Seventh Scintillation Counter 

’ | Shoreham, Washing 

D ponsors: American Institute 

Atom) E.nerg' 

‘ iss) n of Radio Eng 
neer t ireau of Standards 

Mar. 7 ifth nnual Busine Aircraft 
Safety Seminar, Dearborn Inn, Dearbor 
Sponsor geht Safct' he 

Mar. 9-10—S posium on Processing Ma 

Entry Structures,” Miami 
hive Sponsor Midw 
of Aucraft Mat 


Conference 


nd wfion 


Conference on the Mechanical 

f Engineering Ceramics 

lina Stat ( ollege Raleigh 

North Carolina Stat 
(Continued on page 6) 
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Engineering notes from the 


S|M| REPORTER 


By STANLEY M. INGERSOLL, Capabilities Engineer 


, 7 
REPORT NO. 
A new advance in pressure sv 
Through the use of solid state sv 
pressure switch which is extreme 
unit supplies a switch closure 
decreasing pressure and is ice 
environments of temperature 


hing is embodied in our TR 2065. 
tching circuits*, SMI has developed a 
accurate and highly reliable. This new 
r opening on either an increasing or 
suited to applications where severe 
ation and shock are encountered. 
For example, exhaustive tests of a 500 PSI unit have shown that it will 
not chatter when subjected to 50G’s vibration when the pressure input 
is only 0.2% away from the swit point 
Essentially the TR 2065 is an SMI Bourdon Tube Pressure Transducer 
coupled with unique solid state switching circuits. The result is a pressure 
switch which is friction free and contains no moving parts in contact. 


switching pressure is applied to the 
interior of the helically twisted Bourdon Tube ,the tube rotates the arma- 
ture attached to its end. The armature 1s positioned in a miniature, 
balanced. inductive bridge. A solid state electronic circuit receives the 
signal from the bridge and performs an extremely reliable switching 
function using minute amounts of energy, due to the elimination of fric- 


Principles of Operation 


j 


tion and the minimizing of inertial forces 

added to the TR 2065 without adding 
Thus, as the number of operations 

t per switching point decreases. 


Additional switch points may 
more pressure sensing eleme 
increases, the size, weight an 


Switch Point 
Dynamic Stability 

Less than 0.25% of full scale when 

subjected to 60G’s shock (10 m.s 

and vibration and 100G's shock 
Vibration: 

10-55 cps 0.2” SA 
Hysterosis 

0.1% of the pressure cycle 

experienced by the tube 
Temperature: 

zero shift) 0.005% per °F 

scale factor) 0.001% ° 
Long Term Drift 

0.2% per year (approx 
On-Off Differential 

0.1% of better 
Repeatability 

0.1% of full scale 


55-2000 cps 60g 


7\ pical Specifications 


Pressure Switch, Type TR 2065. 


What are your needs? if your immediate or future applications 
call for pressure switching, write or wire for complete information 
Address your inquiry to Stanley M. Ingersoll, Capabilities Engineer. 


*Patent applied for 


SERVOMECHANISMS, INC. 


Los Angeles Division 
12500 Aviation Boulevard 
Hawthorne, California 





Photo courtesy Western Electric 


R2552 LINEATOR exemplifies Airborne capabilities in large special actuators. Installed 
in pairs, units control tilt and shape of DEW Line antenna refiectors, must operate in 


temperatures from —65 to +130°F. 


Airborne large special actuators 
used for DEW Line antenna control 


Airborne large special actuators 
are being employed today in a 
diversity of applications, both air 
and ground. On the DEW Line, 
for example, pairs of Airborne 
R2552 LINEATOR actuators are 
used to control the tilt and shape 
of AN/FPS-19 antenna reflectors 
Environment in this instance in- 
volves extreme temperature and 
humidity conditions and these call 
for a high order of mechanical 
and electrical reliability 

The R2552 typifies Airborne’s 
capabilities in developing large 
special actuators—linear or rotary 
And where requirements are not 
unique, we also offer a line of 


modular-type actuators,  origi- 
nated by Airborne to simplify de- 
sign and specification. Write for 
further information. 


GENERAL ENGINEERING DATA 

Airborne Special Design 

LINEATOR Actuator R2552 

1. 208 v a-c, 60 cycle, 3 phase reversible 
duction motor with magnetic brake 

. Speed at rated load of 400 Ib.: .3 in./sec 
. Ambient temperature: -65 to +130°F 
(-80°F. non-operating). Relative humidity 
up to 100% 

Jesign incorporates 2 limit switches and 
intermediate position switches, plus 

synchro position transmitter. 
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Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY e Offices in Los Angeles and Dallas 
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(Continued from page 5) 





College School of Engineering; Office of 
Ordnance Research, U. S$. Army 
Mar. 10-11—National Flight Propulsion 
Meeting (classified Secret), Institute of 
the Acronautical Sciences, Cleveland, 
Oh 
Mar. 17-18—Synchro Design and Testing 
Symposium, Department of Commerce 
Auditorium, Washington, D. ¢ Sponsor 
Department of the Navy, Bureau of 
Naval Weapons 
Mar. 21-24—Institute of Radio Engineers’ 
International Convention, Waldorf As 
toria and Coliseum, New York, N. Y 
Mar. 23 25—Symposium on ¢ pti il Spectro 
Measurement of High 1 mpera 
University of Chicago, Chicago, 
OnSsorTs I miversity of ( hicago , \p 
Science Laboratories; Jarrell-Ash 
National Science Foundation 
24-25—First Annual Symposiut 
man Factors in Electron N 
Y. Sponsor: Institute of Radi 
ers’ Professional Group on Human 
tors in Electroni 
4-8—hFourth Collogun m, Cor 10 
Propulsion Panel, Advisory Grou 
\cronautical R uch and Devel 
it, NATO, Milan, Italy Subrec 
Mlach Number Air-Breat! 
gine 
Apr $-8—1960 National Acronaut Nieet 
' nd Missiles and Aircraft Engince 
g Display, Society 


ot \ ton ; 
Commodore | 


I 
lotel, New Y 


igi 
N. } 
Apr. 6-8—Structural Design of Space Vehi 
] Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 
mittee 
Apr. 6-8-1960 National Meeting “‘Hyper- 
Environments—Space Frontier,” Institute 
f Environmental Sciences, Biltmore Ho 
Los Angeles, Calif 
12-13—l4th Annual »prt ng 


‘iT i 
tv, Hotel Alt incimt Oh 
. 19.21—I nternational Symposium on Ac 
Networks and Feedback Systems, 
ngineering Societies Bldg New York, 
Sponsors: Polytechnic Institute of 
I De partment of Defen Re 
irch Agencies; Institute of Radio Engi- 
Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
\cronautical Sciences, Ambassador Hotel 
Los Angeles. Calif. ¢ osponsot NASA; 
the Rand Corp 
Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Ag American Institute of Min 
in Metallurgical and Petroleum Engi 
( Ambassador Hotel, Los Angeles 
Apr. 27-28—National Mecting on Spa Ag 
Material Cincinnati Chapter f the 
American Society for Metal heraton 
Gibson Hotel, Cincinnati, Ohi 
2-4—National Aeronautical Electron- 
Conference Biltmor ind = Miami- 
k Hotel Dayton, Ohio Sponsor 
istitut f Radio Engineers’ Professional 
p on Aeronautical and Navigational 
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From General Motors... Temperatures Made to Order 


~ PROTECTING 
THE HEART 


z s 

_ 
e 
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DELTA DART 


HARRISON HEAT EXCHANGERS 
PROVIDE DUAL PROTECTION 

FOR CONVAIR F-106... 
ALL-WEATHER JET INTERCEPTOR! 


In a “red alert”... it’s scramble and whoosh—altimeters 

soar above 50,000 ft.—thermometers dive below —50°! The 
devastating Dart—powered by a Pratt & Whitney J-75 
turbojet engine in the 15,000 pound class—carries thousands 
of pounds of electronic eyes, muscles and brains plus deadly 
armament on its all-weather missions. Harrison heat exchangers 
provide dual protection for the Convair F-106. . . controlling 
oil temperatures for the engine and the constant speed 

drive! Guarding vital operating temperatures on today’s 
advanced aircraft is a Harrison specialty. [t requires the 
engineering abilities, the research facilities and long experience 
in the heat-transfer field inherent in every Harrison product. 
If you have a cooling problem, look to the leader... 

rely on Harrison for the answer. 
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Horrison Aircroft A Quolity Product of General Motors Research 
GM PRODUCT RELIABILITY... 
THE KEY TO GREATER VALUE! 


a 
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[ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 





Kinetics design shrinks missile 
switch from 50 Ib to 7 Ib 


10 G 2000 © 


no 


phone for mo 
witch can be 
he m inge ¥ iVviNn ir 1 irements. Kineti 
spectacul: tion pt. K-17, 410 S. Cedros Av 
As shown in this bottom The new Kineti: noto lriven olan: “ach, Calif. SKyline 5-1181 
view, t actual switch is 
nuch smaller than the 
bracket. Kinetics can put than previous designs and is imperv ‘ 
= 200- ] , le-throw . . ‘ 
a 200-pole, double ' ous to shock and, vibration. A, typical 
switch in less than 2 - ‘ KINETICS 
Kinetic witch exhibits no contact 


cubic inches n 
ORATIOON 


is more rugged 





chatter over the whole vibration spec- 





trum, from 5 to 2000 cycles, 40 G’s. The rR S + ELECTROMECHANICS 


> 





NOSE CONE SPLICE JOINTS ARE FASTENED WITH S67 
PINS, TYPE 431 STAINLESS STEEL, HEAT TREATED TO 125,000 
PS! MINIMUM SHEAR. THE HS60mM COLLARS ARE & MONEL 


X-15 - A CHALLENGE 
FOR FASTENERS 


The X-15 research vehicle ...ready for the first manned 
probe into space with speeds exceeding 3600 mph... 
for altitudes above 100 miles...to withstand 1200°F... 


a challenge for fastening techniques. 


The selection of the Hi-Shear rivet for use in the X-15 is 
an outstandin xample of how this and other high 
strength faster re being developed at Hi-Shear 
research facilit to keep pace with the ever changing 


requirements of the aircraft and missile industries 


The Hi-Shear rivet srill offers the lightest strength-weight 
ratio of any 1 type fastener, simplicity of installa- 
tion and ser ibility established by sixteen years 


acceptance D 


Standards Group or write to us for 


WING ATTACH STRUCTURE |S ASSEMBLED WITH INTERFERENCE 
HI.SHEA® RIVETS. THE HSI128 PINS ARE 7.4? STAINLESS 
HEAT TREATED TO 120.¢ PS| MINIMUM SHEAR. THE HS9 
HS92 PINS ARE A-286 ALLOY, HEAT TREATED TO ’ 


MUM SHEAR. BOTH PINS USE HS60M R MONEL COLLARS. . , , RIVET TOOL COMPANY 


2600 WEST 247TH STREET © TORRANCE © CALIFORNIA 





HIGH SPEED 
LIGHTWEIGHT 
RELIABILITY 


“ACTUAL SIZE OF THE .0Y 


«IN A FAMILY OF 
HYDRAULIC MOTORS 
| BY 


STRATOPOWER announces the availability of their newest product in 
the field of hydraulics — STRATOPOWER HYDRAULIC MOTORS. The 
dependable, light weight design of STRATOPOWER hydraulic motors 
offers you a brand new degree of versatility. 

STRATOPOWER can now provide a complete line in their family of 
fixed and variable hydraulic motors — sizes are available ranging from 
.05 to 4.5 cubic inches of displacement per revolution. 

For further information contact your nearest STRATOPOWER represen- 
tative listed below. 


LOS ANGELES OFFICE DALLAS OFFICE SEATTLE OFFICE 
5058 Venice Boulevard 3323 Grove Street Post Office Box 318 
Los Angeles 19, California Dallas 35, Texes Bellevue, Washington 


Qualified engineers in hydraulic and control design are invited to investie 


gate their potential as a member of the STRATOPOWER organization. Please 
contact Mr, Watkins, Personnel Manager. 


WATERTOWN jivision 
THE NEW YORK AIR BRAKE COMPANY 
STARBUCK AVENUE . ey) 
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SO KVA DRIVE 
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DEVELOPED BY 
SUNDSTRAND FOR 
BOEING B-52H 


Selection of Sundstrand 
drives for the B-52H... 
greatly advanced version of 
Strategic Air Command's 
B-52 Stratofortress ...isa 
direct reflection of the out- 
)¢lalelialemmel-Jace]auit-lilet-m- tale, 
reliability demonstrated 
on leading jet-powered mili- 
tary and commercial aircraft 
now in service. 
Sundstrand has also devel- 
oped and manufactured 20- 
kva...40-kva... and 60-kva 
drives, delivering a total of 
more than 27,000 units for 39 
il) ela igene-baae-lale MESSI: 
SUNDSTRAND AVIATION  [iiipieiiaintieb meshes 
unequaled experience of 
DIVISION OF SUNODSTRAND CORPORATION raakelasy than rami lelemelele) drive 
ROCKFORD, ILLINOIS flight hours. 


District Offices in: Arlington, Texas; Hawthorne, California; Rockford, Mlinois 


Dayton, Ohio; Seottle, Washington Stomford, Connecticut; Washington, D.C 





NEW SUPER HIGH-STRENGTH FASTENER 


... Shear values to 156,000 psi, temperature ratings to 900°F 


SPS Shear Bolt 


NAS 624 


What happens to fastener strength 
at Mach 3-4 skin temperatures ) 
Shown is a special electric furnace 
used to produce a high-temperature 
environment for a bolt under tension 
at the SPS laboratories for advanced 
fastener research 





AIRCRAFT/MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SPS WESTERN, SANTA ANA, CALIFORNIA 


where reliability replaces probability 


Imagine the design advantages of 
bolts offering more than fwice the 
shear strength of an AN-4 Series. 
You could achieve major weight 
savings by using one bolt in place 
of two--or by specifying smaller 
sizes. Or you could substitute size 
for size in existing joints and greatly 
increase strength and reliability. 


Such bolts are not only compatible 
with today’s high-strength mate- 
rials, but are now being manufac- 
tured by SPS—in standard sizes 
#10-32 through %-18, with com- 
panion locknuts. They have 40 to 
60°), greater shear strength than 
present high-strength aircraft shear 
fasteners. Fatigue resistance is 
excellent. And they are available 
not only for 500 F service, but 
also—with special finish—for 
service to 900°F. 


These new super high-strength 
shear bolts are another important 
achievement of the SPS labora- 
tories for advanced fastener re- 
search ... results of the continuing 
search for fasteners with higher 
and higher strength-to-weight 
ratios needed to meet the perform- 
ance demands of a Space-Age 
technology. For complete infor- 
mation on bolts and companion 
locknuts, write SPS—manufac- 
turer of precision-threaded fasten- 
ers and allied products in many 
metals, including titanium, beryl- 
lium and other exotic materials, 


SPS SHEAR BOLTS" 


e : om _psi shear | psi shear 
100° Flush Head aan ieee . 

(Hi-Torque® Drive) SFH 26 SFH 22 

100° Flush Head SET 6 

(Torq-Set® Drive) pleas 


—— |— 


EWSB 26 | EWSB 22 


12-Point 
(External Drive) 





*Shown are room-temperature part number ee Bul 
letin 24 for 900° fasteners, Bulletin 2478 
» Hi- Torque Pat. Nos. 2,677,985. 2.745.120 
ther U.S. and Foreign Patent 
@Torq-Set Pat. Nos. 494.726. 558.663 
ther U.S. and Foreign Patent 





BENDIX RDR-1D AIRBORNE WEATHER RADAR 
WINS IN SIDE-BY-SIDE COMPARISON! 


Only Bendix has this proved performance superiority 


co) unr 
= vu 
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RACK SPACE REQUIRED 


P 
~ 


TWO 1/2 ATRs 


Nom 


D OTHER X-BAND 
-M MAKE 


TWO 3/4 ATRs (SHORT) 





RANGE 


UP TO 150 MILES 


UP TO 80 MILES 





STABILIZED ANTENNA 


YES 





er “na 
SCAN ANGLE 


120° 








WEIGHT 








MAXIMUM NO. OF INDICATORS 








AC POWER REQUIRED 





Bendix RDR-1D System—TSO-C63 


Pending FAA regulations have put airborne weather 
radar in the limelight ... and emphasized once more the 
importance of using the most efficient system. Detailed 
comparison reveals that the Bendix RDR-1D System 
offers superior performance which means maximum 
flying safety for all types of aircraft. 

The RDR-1D “sees” farther . .. up to 150 nautical 
miles. Its stabilized antenna prevents loss of picture 


ring... and the wider scan angle allows 
the pilot to see 50 per cent more target area. 

Today over 1,500 Bendix Airborne Weather Radar 
Systems are w in daily service with airlines and 
business aircraft operators throughout the world. 
details on the Bendix RDR-1D, the 

system with experience, write: 


while maneuvs 


For more 
weather radar 


Bendix Radio Division “Gendi” 


AVIONICS GROUP © BALTIMORE 4, MARYLAND 


Export Soles ond Service: Bendix Internotional, 205 E. 42nd Street, New York 17, New York * Canoda: Comput 


Devices of Canada, Ltd., P.O. Box 508, Ottowa 4, Ontario. 
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ee e for G-limiting personnel 
protection devices 


HONEYCOMB 


as an 
energy absorber 


eee for protecting air-dropped supplies 


ee e for impact limiting safety linkages 


e e e for missile instrument recovery assemblies 


e e e and other applications to limit destructive G-loads 


to pre-determined levels 


While honeycomb materials are 
principally in light-weight, hig! 


used 
strength 
sandwich structures, increasing emphasis 
has been plac ed on the use of honeycomb 
to control forces exerted on decelerati: 
objects. Such control is highly desi 
in cushioning the impact of ; 
supplies, protecting instrumented n 
assemblies, providing impact 
linkages in landing gear structures 
aging fragile items, and protec 

Inan occupants of high spec d vehicles. 


The Problem 
Instances requiring impact energy 
sorption are ger 

tolerable deceleration 

ture or its contents.! 

and small maxin 

distances. Such absorbe 

springs, 
cork, and wadding gen 
spring 
transmitted through tl 
the object being 
tinuously through 


sponge or so 


characteristics, 


stopped ir 

the distance 

the absorbers contract. In additior 

of these materials do not absorb energy, 
but merely store it for release as rebound 
energy. 

If an absorber could exert a relatively 
constant non-rebound force throughout 
the entire stopping distance, that distance 
could be shortened, or alternately, the 
maximum force acting on the object in 
the same stopping distance could be ma- 
terially reduced. 


Advantages of Honeycomb 


Honeycomb core materials tend to follow 


such a constant force curve 


Figure 1. 


i. e 


| 


L 


The initial peak or 

the pomt at which compre 

begins. This peak « 

stressing the core to produce sight 
When subjec 


further or subsequent loading. the pre- 


is sfhhown in 


an be lowered by 
compressive failure 


stressed core proceeds immediately to 
carry the crushing load, as shown by 
dashed line curve in Figure 1 

The main illustration shows 
pearance of aluminum honeycor 
before and after compressive failure 

By designing a honeycomb core ass 


bly with a specified cell depth this con- 


@c>~- E lL. propoucts Inc. 


Executive Offices 
Plants j 
Sales Offices 


orce can be applied over a prede- 


topping distance 


Available Materials 


These principles apply to aluminum and 
paper honeycomb, and most similar 
honevcomb core materials fabricated 
from ductile metals and fabrics. Figure 2 
indicates the general range of energy ab 
sorption capacity available in aluminum 
and paper materials 


8% 


These capacities can be further in- 
creased by filling the cells with various 
foamed materials. Detailed information 
is available to assist th signer the 

1 ' 
S prec fic selection of | I n rial 


exact requirements 


Optimum Solution 
The choice of materials by the de 
will depend upon the party ilar re 

of the applicatior But it seer 

t that the utilization of honeyeon 
solution—in tern 


and volumetric efhiciency to 


the optimum 
weight 
many types of energy absorption prob- 


lems. 


¢ Fry 





liability is the prime factor in both 
and submarine bearings. The 

er must know in advance just how 
each bearing can take in terms of 
1, repeated shock loadings, millions 


lutions. 
er the years, Rollway has fulfilled 
requirements for bearings in a 

range of applications . . . experi- 
that is reflected in the new Air-Rol gy 

Book, which contains new and Dl 
riteria for bearing selection. Engi- 

ay obtain it by writing on com- 


tationery to Rollway Bearing 


q 0 LLU fo he iny, Inc., Syracuse, N. Y. 
Air- Rot? 


BEARINGS 


COMPLETE UNE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARIN 
ENGINEERING OFFICES: Syracuse © Boston © Chicoge © Detroit e Toronto « Pittsburgh « Cleveland « tile @ Houston e Philadelphia « LosAngeles © Sanfrancisco 
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THE RAW MATERIALS OF PROGRESS 


. COMPANY / 
ra : 
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HOW TO HOLD A JAM SESSION 8 MILES UP 


Vickers active cooling system (inset) uses FC-75 in countermeasures system 


atmosphere... 1 


tronic counter- 


roblems. Among 


the en 


For the Sperry cour Ires 8} 
airborne active cooling system—capable 
pating 47KW in a 74-lb. package—was de 
tme lant FC 
ic Coolan “io. Investigate the rem: ] 
terms of your own product 
problem . 
to 3M Chemical Di 
Paul 6, Minn 


is offered to electroni fluids 
37KV. It is self- miniaturization an 

ter Iree literature, 
i Dept. KAW-10, St 


CHEMICAL DIVISION 


Vickers using 

has high electri 1 performance 

healing, and maint ric strength af write 
voltage arcing. It pours at —148 
LE—_ >>>, 

iiwnesora Miinine AND Aanuracrurine COMPANY Lé a 

V 

... WHERE RESEARCH IS THE KEY TO TOMORROW XS 

re 7 od 


TY 2Te r Co ( 
repea ed nign VOils 





VICKERS ECM COOLING SYSTEM plus 
3M’s FC-75 dissipates 47 kw input in 74 lb package 


Vickers’ 38 years of specializing in handling of fluids has been 
directed to “application-tailored”’ airborne cooling systems... 
reliable systems that are light weight and feature a broad 
range of flow and pressure characteristics. 


This typical Vickers system circulates Minnesota Mining 
and Manufacturing Co.’s heat dissipating dielectric coolant, 
FC-75, through Sperry’s advanced design electronic counter- 
measures system. 


Heart of the Vickers cooling system is a single-stage, centrif- 
ugal pump that generates relatively low pressure and moves 
fluids at high flow rates. Because it is inherently simple in 
design, the Vickers pump offers high reliability and simplifies 
maintenance. Bearing design permits operation with fluids 
having low viscosities, in this instance FC-75, a fluordinated 
hydrocarbon. 


Included in this package are safety interlocking devices for 
the protection of the pumping unit and ECM system. Maxi- 
mum operating efficiency is assured even under unusually 
severe operating requirements. Such assurance stems from 
Vickers proven skills developed by long experience in designing 

[ding components and systems for handling all types 


and bui 


of fluid. 


Write for Bulletin A-5244 for more details. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


DETROIT 32, MICHIGAN 


PUMPING UNIT AND CORE. Large airborne cooling system 
by Vickers’ Aero Hydraulic Products division makes 
efficient use of 3M’s FC-75 dielectric coolant to dissipate heat 
from electronic countermeasures equipment. Output pressure is 
require be approximately 100 psi with fluid flow rates as high 
Operating range is from 65°F to 210°F. Pumping 

4 ib. dry and the heat exchanger core only an addi- 

hown below is part of the extensive testing program 

y Vickers to prove out the new design. It included 

heat and cold as well as vibration, shock, attitude 


hysical tests 


develope« 
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G.E. X-RAY... KEEPS ‘EM FLYING = 


PRODUCTION RADIOGRAPHY — 
OX-250, in semi-automatic housing, 
checks turbojet components to assure 
defect-free welds. 


NON-DESTRUCTIVE 
INSPECTION 
BY X-RAY 


_o~ 
S ». a 
, 4 


XERORADIOGRAPHY uses erasable 
metal plates, cuts exposure-to-viewing 
time to less than a minute. No dork 
room or x-roy films are needed 


X-RAY 4 
ANALYSIS 


DIFFRACTION — For identification 
and quantitative analysis of crystal 
line material for substances or com- 
pounds. Records on film or chart 


CAMERAS AND 
ELECTROMECHANICAL 
EQUIPMENT 


> 
5 


For fuller information or well-grounded advice on 


MAINTENANCE RADIOGRAPHY — 
This OX-175 cut cost of inspecting oil 
cooler radiator from $40.00 to $5.00, 


eliminated need for disassembly. 


NORTHWEST 
| of 


DIRECT VIEWING — G.E. offers TVX 
image intensifying system (shown) 
plus conventional fluoroscopic units 
for production-line inspection. 


SPECTROMETRY — For direct meas- 
urement of x-ray emission spectro 
Speeds quantitative analysis for 
chemical elements. 


PRECISION CAMERAS — Aerial 
cameras, radar recorders and other 
electromechanical devices for aircraft 
and missiles. 


specific applications, get in touch with your General Progress ls Our Most /mportant Product 


Electric x-ray representative. Catalogs and other data 


on any of these products are available by writing us 
directly. X-Ray Department, General Electric Com- G fF N rE a A L € LE CT . | C 


pany, Milwaukee 1, Wis., Rm. WA-14. 
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SACs GAM-77 


CAN FEINT...JAB... 
OR THROW THE K.0. 


- 


AM-77 HOUND DOG air-to-surface missiles give SAC’s B-52G intercontinental bomb- 
ers the versatility of a champion boxer. Even while the aircraft carrying the GAM-77 


missiles is airborne, a new target can be selected. Then reaching out at supersonic speeds 


after launch, the GAM-77’s can flatten opposition for the bomber to deliver its own Sunday 


or independently destroy the primary target. These jet-powered missiles vastly 
give it a triple-punch capability 
as 


set before launch by the B-52 
The GAM-77 Hound Dog was 


punch 
increase the striking power of the giant Boeing B-52 
Guided by a self-contained inertial autonavigator 


crew —the GAM-77 can’t be jammed, can’t be decoyed 
designed and is being produced for the USAF by the Missile Division of North American 


MISSILE DIVISION <¢: 


NORTH AMERICAN AVIATION, INC. 


Downey, Colifornio 


s 
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Small Steps Taken Slowly 


Uhe federal budget for Fiscal 1961 submitted to Con- 
gress by the President last week fails badly to meet the 


rising U.S. requirements in the aerospace field. It is 
a budget wrapped in rosy optimism that is belied by 
almost every fact available and is aimed at creating an 
illusion of security and progress while avoiding the real 
cost of such attainments. It is pretty much the same old 
mixture served during the past five years 

Its chief consolation probably lies in the fact that this 
is the last such effort by the group that has been respon- 
sible for this philosophy of national leadership and that, 
regardless of which political party is victorious in the fall 
clection, a fundamental change in attitude toward these 
problems should result 

Che Fiscal 196] budget in most of its acrospace aspects 
is aimed at taking small steps forward at the slowest pos 
sible pace that will still offer some external evidence of 
progress. It has been tailored to fit an arbitrary budget 
ceiling rather than aimed at computing the price of this 
country’s genuine requirements for continued world 
leadership and domestic strength. 

The most obvious deficiency is in the National Acro 
nautics and Space Administration where the President 
in his budget message made much of the “doubled” ex 
penditures projected for Fiscal 196) with an $802 million 
budget. ‘This increase over the admittedly inadequate 
Fiscal 1960 NASA starting budget represents only a small 
real increase in the space effort since much of the alleged 
“doubling” simply comes from the bookkeeping shift of 
the Saturn booster program from the Pentagon budget 
to NASA 

In all fairness to Keith Glennan, NASA administrator, 
he put up a dogged battle with the White House for a 
more realistic space budget for Fiscal 1961. But, like 
almost every other government cxecutive who has tried 
to push a positive aggressive program im recent years, he 
has been vetoed by his superiors and will not really de 
serve all of the lumps an angry Congress is sure to give 
him when the space budget comes under its critical 
scrutiny 

The initial NASA budget last year was badly un 
derestimated and poorly programed. The increases al 
lowed for Fiscal 1961 will barely cover these deficiencies 
and will not permit an aggressive and expanding spac« 
research program with the pace and scope to establish 
our international leadership in this area 

In the Defense budget the illusion of a relatively stable 
budget level during the past few years is aimed at con 
cealing the fact that rising costs and expanding technol 
ogy have actually translated this constant fiscal level into 
1 steady decline of relative military strength. Any pr 
vate enterprise that ran its business on the fiscal policie: 
of the defense budget would find itself badly outstripped 
by its competition in a few years, The progress in out 
military program cited by the President in his budget 
message is undeniably true. Our military strength is 
certainly greater than it was a few years ago. But what 
he carefully omits is any reference to our rate of prog- 
ress relative to our potential enemies’ progress and 
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ompared with that of these opponents. 
this growing gap the Administration has 

its basic ground rules on intelligence. 
Now, intelligence was never a precise science, but the 
top-level estimators in this government have underesti- 
mated virtually every new Soviet development in mili- 
tary techno xcept one—the decision to curtail Bison 
bomber production several years ago. On the basis of 
this sing] restimate and in the face of dozens of 
underestimates it has been decided to change the inter 
pretation of intelligence from using the enemy's 
capability to using his supposed intent. 

Those wl ere in uniform in the Navy and Muni 
tions Buildings in the pre-Pearl Harbor days may recall 
that it wa ely this type of thinking that led to the 
debacle in Hawaii. Knowledge that the Japanese carrier 
striking for iad left its home bases was available 
in Washington days before the attack at Hawai. But 
our militar iders misgaged the enemy's intent. They 
thought h uuld strike in Southeast Asia at Malaya 
and the East Indies and never credited him with the 
audacity to smash at Hawaii. 

By this | witch of intelligence ground rules, the 
Administration has “abolished” the missile gap that 
former Def Secretary McElroy admitted only last 
year would it least 3 to 1 in favor of the USSR in 
the early years of this decade. Other knowledgeable ob- 
servers estimated it as high as 10 to 1. What new device 
will be employed to “explain” away the significance of 
the Soviet mi. missile shots already plunking into 
the Pacif innot imagine. But perhaps ex-artillery 
man Harry S. Truman can explain to the American 
people what a 2,000-mi. range advantage would mean in 
oting match. 
bright spots in the Defense budget are the 
is for developing an airborne alert capabil- 

\ir Command; at long last modernizing 
ipons including man-carried atomic field 
truly mobile missiles; postponing a decision 
to commit a multi-billion dollar production program for 
Nike Zet til the technical aspects of this weapon are 

oughly and realistically, and an increase 
ICBM production and deployment program 

\dmuinistration critics a year ago. 
bright spot is the Federal Aviation Agency 

Elwood R. “Pete” Quesada, FAA admin 

to be the only government agency head 
able to e the White House of the need for an 
expanding program. The FAA budget contains a modest 
needed research and development and 
larger in for procurement and installation of mod 
ern electt juipment for the federal airways and 
trafic cont 
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ystems. 
any and obvious deficiencies there will 
significant change in the Fiscal 196] 
isses through Congress. It will be used 
rovide campaign issues and speech material 
policy changes awaiting the outcome of 


ext fall —Robert Hotz 
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Plastic fastened to metal— 


firm and weather-tight with RIVNUTS 


Large transparent plastic panels form the cockpit win- 
dows of the Vertol Aircraft Company’s new YHC-1A 
helicopter. The plastic is firmly secured to the airframe 
by B.F.Goodrich Rivnuts. About 300 are installed 
quickly and easily —resulting in a finished seal that with- 
stands both vibration and weather extremes. 

One man fits the Rivnuts into the hat section, working 
from one side. These Rivnuts act as blind nutplates. 
Attachment screws tighten the molding strips, rubber 
and plastic in a firm, weatherproof grip. 

This use of blind-fastening Rivnuts insures a simple 
and very satisfactory method of window installation. In 
case after case, Rivnuts speed assembly, cut labor costs, 
simplify design. If you’d like recommendations on a spe- 


cific fastening problem, please send a print of your part, 


Goodrich | 


oe 


* 
‘ 








“UNILOCK” thread-locking RIVNUTS 


This special Rivnut designed 
for aircraft and missile fas- 
tening has V-teeth under the 
Rivnut heads to lock the 
Rivaur to the material, 
Eliminates key and keyway; 
reinforces the hole. 

For Data Book write Dept. 
AW-1D, B.F.Goodrich Aviation 
Products, a division of The 
B.F Goodrich Company, Akron, 
Ohio. 
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WHO'S WHERE 


In the Front Office 


James D. McLean, president, Stromberg: 
Carlson Division of General Dynamics 
Corp., Rochester, N. Y., succeeding Rob- 
ert C. Tait who continues as a senior vice 
president of General Dynamics with new 
corporate-wide responsibilities. Mr. McLean 
also will be a senior vice president of 
General Dynamics and a member of the 
corporation's Board of Management. Also 
Allan R. Shilts, vice president and general 
manager of the Pinal tg-Carlson Division 

Dr. T. F. Walkowicz and Dr. David T. 
Griggs, directors, FMA, Inc., El Segundo, 
Calif. Dr: Walkowicz is an associate of 
Laurance S. Rockefeller, and Dr. Griggs is 
professor of geophysics at the University of 
California and former USAF chief scientist 

Dr. Herbert Trotter, Jr., president of Gen 
eral Telephone & Electronics Corp.'s newls 
formed research subsidiary, General Tele 
phone & Electronics Laboratories, Inc 
New York, N.Y 

Kenneth G. Farrar, vice president-manu 
facturing, Douglas Aircraft Co., Inc., Santa 
Monica, Calif., succeeding Frederic W 
Conant, retiring. Vir. Conant will continu 
as a director. Also: Harold G. Hynd 
ceeds Mr. Farrar as vice president-general 
manager, Long Beach Division; Jesse L. 
Jones succeeds Mr. Hynd as vice president 
general manager, Fl Segundo Dyivision; 
John R. Allen, general manager, Tulsa 
Division 

A.V. Roe Canada, Ltd., Toronto, Can 
ada, has announced the following appoint 
ments in the Acronautical Group Kenneth 
W. Brown, vice president-gencral manager 
Avro Aircraft, Ltd; John L. Plant, vic« 
president-general manager, Canadian Ap 
plied Research, Ltd.; Burton A. Avery, vi 
president-assistant general manager, Orenda 
Engine Ltd 

Roger Bowen and James Cannon, 
presidents, Cannon Electric Co., Los An 
gcles, Calif 

EF. Haynes, program manager, Exploratory 
Research and Reliability Branch, Advanced 
Research Projects Agency, Washington 

Andre Esperet, assistant to the president 
United Aircraft Corp., East Hartford, Conn 

Jennings David, vice president-engineer 
ing, Summers Gyroscope Co., Santa Monica 

Adm. Sherman E. Burroughs, Jr. (USN, 
ret special assistant to the president, 
Librascope Division of General Precision, 
Inc., Glendale, Calif 

Milton B. Ames, Jr., deputy director of 
the Office of Advanced Research Pro 
grams, National Acronautics and Space Ad 
ministration, Washington, D. C 

Richard B. Leng, group vice president of 
Packard Bell Electronics Corp.'s newly 
formed Defense and Industry Group, Los 
Angeles, Calif.. which incorporates the 
company’s Technical Products Division; 
Packard Bell Computer Corp., a division; 
and Technical Industries Corp., a subsidiary. 





Honors and Elections 


Igor I. Sikorsky, aeronautical pioneer, has 
received the cross of Chevalier of the Le- 
gion of Honor from French Ambassador 


Herve Alphand in Washington, D. C. 
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INDUSTRY OBSERVER 


Project Discoverer series is scheduled to 
be launched near end of Jam Lockheed Missile and Space Division, 
project manager for the progr been intensively re-working the satel- 
lite’s re-entry and recovery syst in an effort to remedy the cause of past 
y attempts. 


» Ninth vehicle in the Air |] 


malfunctions that have foiled 


> Cal-Val R&D Corp., Woodland Hills, Calif., has submitted feasibility 
and preliminary design data to National Aeronautics and Space Adminis- 
tration, the Advanced Research Projects Agency and Navy for a mobile 
shipboard launch system to accommodate boost vehicles ranging from one 
and one-half to six million pounds thrust—minimizing the effects of acoustics, 
vibration and heat. Another proposal for test facilities to handle rocket 
engines in the 6-to-24 million lb. thrust category also has been submitted 
by the company to NASA, USAF’s Ballistic Missile Division and other gov- 


ernment agencies. 


pellants in the booster stage only of 

ICBM has not been ruled out, although 

mplated a specific timetable. Liquids 
curate targeting 


P Possible use of storabl 
later versions of the Minute 
the planning thus far ha 
could give precise fuel cutoff f 


P Degree of rail mobility of Minuteman will hinge largely upon the 
total number of miles of track made available for missile deployment plus 
the length of track each complete missile train will use. Limitation also 
will have a direct bearing upon the number of Minuteman silo deployments 


in relation to the over-all deployment plan. 


© General Accounting Off ning a survey of the entire Thor inter- 
mediate range ballistic gram in England. Study probably will 


ill aspects of th with which USAF support has been 


or will be associated 


> Air Force is establishing a calibration laboratory under the general cogni- 
zance of the Air Materiel Command and under the specific control of its 
Dayton, Ohio, Air Force Depot to control standards in aircraft and missile 
production. The establishment of such a facility has been planned for some 


time. 


© National Aeronautics and S Administration will use a Lockheed F-104 

ling rocket, probably in the vicinity of 
ure methods already have begun. The 
f the F-104. Pilots are practicing loops 
er the top at 50,000 ft. 


for an air launch of a Vip 
Edwards AFB, Calif, La 
launch will be made during 
beginning at 25,000 ft 


>» Goodyear Aircraft Corp. has submitted a proposal to Air Force for its 
Ballute recovery system in which balloons would be used to brake the speed 


of space capsules following re-entry 


ipsules will be made of four panes of 
ich separated by airspace. Rectangular 
; Glass Works are designed to withstand 
psules’ triple-lavered metal walls. Ports 
the capsule’s attitude and to take astro- 


> View ports for Mercury 
polished high-temperature 

panels being produced by ¢ 
the same re-entry stresses 

will permit crewman to det 
nomical photographs. 


P Navy believes it will be able to keep Polaris solid-propellant fleet 
ballistic missiles stored in their submarine launch tubes for periods of up 
to five years before removing them for shore checkout of the electronics and 
propellant systems. Missiles will be constantly monitored by automatic 
checkout systems aboard the submarines. 


© The Martin Co. is evaluat feasibility of entering the field of sub- 
marine construction in a further move toward diversification. Lockheed 
Aircraft entered this field last year with its acquired interest in the Puget 
Sound Bridge and Dredging Co. (AW Apr. 6, p. 37). 
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Budget Formulation 


Here’s how the Fiscal 1961 defense 
formulated, according to Defense Secretary 
Gates, Jr 

It was considered, in the light of the international 
situation, the state of military technology, and the gen 
eral economic and fiscal situation, that the 1960 level of 
expenditures—about $41 billion—would be a reasonabl 


point of departure for the preparation of the 1961 defens 
1 not 


budget was 
: 


Thomas § 


budget. This was to serve as a general guide an 
is a final determination of the 1961 budget—either in 
total or for the individual services 

In order to assist in bringing the major 
focus, it was agreed that cach of the militar 
ments would use planning objectives aggregating 
what less than the 1960 level for the development of 
what we call their basic budgets. It was contemplated 
that these basic budgets would include the hard core of 
top priority requirements for combat-ready force mili 
hardware and new weapon 
together with the related construction 

In addition, each service was requested to submit up 
to $500 million in new obligational authority above the 
1960 level for any other desirable programs, bringing the 
total new obligational authority to $43.7 billion 
ind net expenditures to about $41.5 billion. Further 


system level 


for. 
tary 


ibout 


submitting 


the services were not precluded from 
fact. the 


items over and above thes« limits, and, wu 
Army, Air Force and Advanced Research Projects Agenc: 
did just that 

All the budget requests, totaling $43.9 bi 
obligational authority and $42.6 billion in net 
tures, were then reviewed bv the staff of the Offi 
Secretary of Defense by program—on a defen 
icross the board basis 

This vear, a particular effort was made 
ill the principal officials of the Department 
the service secretaries, the assistant secretari f defen 
ind the chiefs of staff, both in their individual capacities 
ind in their corporate capacity as the Joint Chiefs of 
Staff—participated in the review of the annual program 
ind budget.” 


Air Force Shifts 


Leading contender to succeed Dr. Joseph \ 
is assistant secretary of the air force for res 
development is Dr. Jerome B. Wiesner, dit 
Massachusetts Institute of Technology's Electr 
Laboratory and a member of th 
scientific advisory group. Charvk was nomu 
President Eisenhower last week for the post 
undersecretary, replacing Dudley C. Sharp, new 
of the Air Force, 


More 
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Pentagon Shuffles 


In other Pentagon shuffles, Lawrence P. Gis 


tant 
Projects Agen 
nd Arm 


} j 
lal task 


director of the Advanced Research 
moving into the slot of ARPA deputy director 
Maj. Gen. John A. Dabney is being given the sp 
if reviewing defense testimony before joint hearings of 
the Senate Space and Preparedness Committees for 
ecurity and publication 

Gise, a former assistant director of Atom 
Commission's Division of Military Application, suc 


Energ\ 


eeds 


Washington Roundup 





Air Force M Don R. Ostrander, who was recently 
ippointed f the Office of Launch Vehicle Pro- 
grams at tl ‘ational Aeronautics and Space Admuinis- 
Def Secretary Thomas S. Gates, Jr., said the 
ippointme Gen. Dabney was made at the request 
of the sp littees and to “enable an especialls 

h material without seriously slowing 


quick r f h 


tration 


down security review.’ 


State Department Views Space 


Under f State Livingston T. Merchant told 
the Hou ttee on Science and Astronautics last 
week that l irtment of State fulls 
yuter space effort’ to counter Soviet 
this field. While bowing to U.S. 
h he said have provided “substantial 
sounder and 
Nlerchant told 


supports d 


iC ompli 
efforts thu 
ind signifi t ements” and are 
broader f the Soviet Union 


lopments in am other area, the 
f the past two 

Soviet threat is purely polit 

Phe Soviet accomplishments in this 

trong scientific, technical and indus- 

rganizational effectiveness in concen- 

trated reflect growing military strength 
These ar ig facts. But the danger to ourselves 


would t from facts, but 


vears have made it 


neither 


o 
s 


recognition of these 


from gnize them.’ 


Galloping Terminology 


effort to contain the galloping termi- 

idvising its con- 
outer space.” 

newsletter 


the space 
| to avoid the term 
outlined in a USAI 
term much used these days, probably 
the expanse bevond the earth’s upper 
tmosph ed in the region 
upposedly would be the expanse from 
where ‘outer space’ begins. No one, 
where ‘outer space’ 


age, 1S 


intend 
men 


term is another 


mner 
the eart! 
of ur 


begins 1 ic¢ 


xcept arbitraril 
ends 

the term ‘outer space’ implies that we 
pace’ on the of the 
sense this is true, because ‘space’ is 


bodies 


when surtace 


nding the universe's celestial 
net earth) 

igueness the term ‘outer space’ should 
d in Air If writing or 
tal expanse bevond the earth’s surface, 
If differentiating between the 
ind 


Force usage 
} 

pe IAITIE 

use the t pace 

itmosp region bevond it refer to ‘air 


‘space phere’ and ‘space.’ ”’ 


Smith Leads Stadium Drive 


C. R. Smit American Airlines president, has been 
national campaign to raise $3.5 million 

for th tion of an Air Force Academy football 
stadiun vill direct the fund drive in conjunction 
with tl \ir Force Academy Foundation, Inc., which 
mduct the drive because appropriated 
funds ised to build a stadium. Plans call for 
1 40,01 tadium for use bv the academy football 
—Washington staff 


was orga 


team bi scason 
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President Asks $41 Billion for Defense 


Fiscal 1961 new orders to total $42.412 billion; —* Missile procurement. New money re 
quested is $581 million higher than 


expenditures expected to reach $40.995 billion. last year, ising from $3.244 billion to 

$3.825 bilhon. Orders increased by 

By Evert Clark $265 million, from $3.54 billion to 

Pete . $3.805 billion. Missile expenditures 

_W ashington—f isenhower Administration last week asked Congress for a \ it) decrease by $12] we an, so $3.5 
$79.8 billion budget that would hold defense spending at approximately the _ pillion last year to $3.479 billion 

$41 billion level of the past two vears and continue to reflect the shift toward © Research, development, test and eval 

uation. New money asked is $3.91 bil 

hon. ; ase of $279 

lotal national budget request is $1.4 billion more than the Administration |} 1, a decree Aap hye million Ordes 

: decreased by $316 million, from $4.265 

requested last vear, but expected revenues of $54 billion would give the — jjijion last vear to $3.952 billion. Fx 


government a surplus of $4.2 billion at the end of Fiscal 196] yenditures will increase slightly, msing 
from $3.68 billion to $3.917 billion for 


missiles in all three services 


) 


Emphasis throughout the President 
budget message to Congress w n 
economy and sound fiscal policy. He 
said the amount requested for the mili moved into this new R&D category last money nses $210 million to $10.52 
tary services “will provide the strong  vear. ‘This vear, the shift has almost — billion; orders will mse $227 million to 
h wet re been completed. Below are Defensé $10.527 billion. Expenditures will rise 


and versatile defense which 
under prevailing world conditio1 Fiscal 1961 estimates 5184 milhon to $10.32] billion. Cost 
from 


to support vanous phases of develop 1 gain of $237 million 
ment, test and evaluation began to be © Operation and maintenance. New 


eae 


Defense Department 1 1g r © Procurement of all types. New mone per unit of flying hours is up 11 


$40.927 billion in new funds 15 requested is $13.085 billion, $5 million two years ago and cost of steaming 
million less than last veat ] has lower than last vear. The new order hours for ships is up 15 in the same 
to be placed will total $14.364 billion veriod, Defense said. Overhaul of on 


$350 million available in tr | 
h is $759 million higher than last B-58 engine costs about six times that 
Expenditures will be $13.602 f overhauling one B-47 engine; annual 


st of operating a nuclear submarine 


previous vears. Defense exp pla vhi 
new orders totaling 12 billion, vear 
$733 million more tl la eal billion, $341 milhon below last vear’ 
expects to pai hgure is 1 re than three times the cost of 
coming fiscal vear, a figure tha e Aircraft procurement. New funds 1 
million higher than last vear quested declined by $1.39 billion from 0 ~ maintaining SAGE and 
Continuing a practice begun | ist vear, dropping from $6.143 billion clements of major military communica 
cal 1960 to $4.753 billion thi Ol vstems has increased more than 


hightls ) in two vears, Defense said 


ing a conventional one, and the 
other 


vear, Defense is reducing the nb in Fis 
of major budget categories esearcl vear. New orders will increas 
category was from $5.940 billion to $6.013 billion e Military construction. New mon 
: $1.188 billion, a decline of 


and development 
panded last vear to include test and Expenditures will decline by $643 mil requested is 
evaluation of weapons. Funds previ lion, from $6.67 billion last r t 76 million. Orders will be $1.35. 

?7 bill i decline of $115 million. Fx 


ously carried in procurement accout $6.027 billion 





Major Expenditures & Obligations 


(In Millions of Dollars) 


Expend. Expend. Expend. 
N.O.A." Direct FY 1959 N.O.A.* Direct FY 1960 N.O.A.* Direct FY 1961 

FY 1959 Obligations (Actual) FY 1960 Obligations (Est.) FY 1961 Obligetions (Est.) 

Air Force 
Aircraft 4,421 5,130 5,393 4,285 4,176 4,879 2,994 4,002 4,232 
Missiles 2,923 2,607 2,295 2,466 2,671 2,639 3,024 2,941 2,669 
Research, Development, Test & 

Evaluation 1,375 1,222 1,081 1,435 1,527 1,270 1,334 1,338 1,261 


Operation & Maintenance 4,267 4,267 4,361 4,344 4,344 4,225 4,458 4,458 4,385 


Navy 
Aircraft 1,649 1,820 2,152 1,739 1,646 1,683 1,640 1,875 1,663 


Missiles 543 540 319 379 469 389 450 464 397 


Research, Development, Test & 
900 1,169 
2,726 


Evaluation 

Operation & Maintenance 

Army 

Aircraft 

Missiles 

Research, Development, Test & 
Evaluation 

Operation & Maintenance 


119 
351 


1,042 
3,276 


* New Obligational Authority 
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penditures will be $1.359 billion, a drop 
of $311 million. Almost half of this 
money will go toward missile bases con- 
struction. 

¢ Manpower. Totals at the end of Fis 
cal 1961 are expected to be the same 
as at the end of the current fiscal vear 
Army will have 870,000 men. a decrease 
of 9,000 from the end of Fiscal 1959 
Air Force will have 825,000 men, down 
15,000 from the end of Fiscal 1959; 
Navy will have 619,000, down 7,000 
from 1959; and Marine Corps will have 
175,000, down 1,000 from 1959. 


Space Appropriations 


Space came in for about the sam¢ 
share of the Defense budget that it did 
last vear before the Saturn booster wa 
transferred to the National Acronautics 
and Space Administration. New money 
will be $400 million and expenditure 
$366 million 

Defense Secretary Thomas S. Gate: 
Jr., said in budget hearings there is no 
long-range military program sep- 
ind distinct from the over-all de 
tense program. Space vehicles are being 
defense problems in four 
reconnaissance, carl 
communica 


space 


arate 


applied to 
Sp if ircas 
warning 
tion 

Space funds are identified separatelh 
only in the research and development 
accounts. Figures are $67 million for 
Advanced Research Projects Agency 
$1.3 million for Navy and $249,740,161 
for USAF. No funds are listed for 
Arm 

Military assistance to other countries, 
consisting largely of equipment bought 
through the services, will total $2 bil 
lion in new money and $1.75 billion 
in expenditures. Of this, $363 million 
is for aircraft, $262 million for missiles 

1 $165 million for electronics. Mis 
iles and electronics are up by almost 
$100 million each and aircraft by $200 


navigation and 


tal of 1,510 aircraft will be 
bought in the Defense budget exclusive 
of military assistance. This is 99 morc 
than the number being purchased in 
the current year—but 1,000 more than 
the Administration said it intended to 
buy when it first presented the Fiscal 
1960 budget a vear ago. USAF buvs 
633, Navy 658 and Army 219 

Breakdowns of _ militar fore: 
strengths and service budget requests 
for Fiscal 1959, 1960 and 196] are con- 
tained in accompanving tables. 


USAF Program 


Highlights of the USAF program for 
Fiscal 1961] are 
e Convair Atlas ICBM is pro- 
gramed for 13 squadrons of 10 each in 
stead of 9 and Martin Titan for 14 
squadrons instead of 11. All 13 Atlas 
bases are funded in the new budgct 
Lead time components are funded for 


now 
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Air Force 


Airpower Program 


Actual 
June 30, 
1959 


Combat wings (total) ‘P , 105 


Strategic wings 


43 


Air defense wings 27 


Tactical wings 


35 


Combat support flying forces (total 


Air refueling squadrons 60 


MAATS air transport squadrons 27 


Other specialized squadrons 58 


Active aircraft inventory 


Navy 


Attack carrier air groups 


Carrier anti-submarine air groups” 


Patrol and warning squadrons 


Marine air wings 


Active aircraft inventory 


Army 


Field artillery missile groups (heavy 


(Redstone) 3 


Army missile commands 4 


Guided missile anti-aircraft bottalions (equivalents) 74 


Separate surface-to-surface missile battalions 18 


Active aircraft inventory (tote! 


Helicopters 
Fixed-wing 


5,199 
2,357 
2,842 


Planned 
June 30, 
1961 


Planned 
June 30, 
1960 


96 
40 
23 
33 


62 
22 
34 


3 3 

4 5 
73% 82% 
24 26 
5,663 5,791 
2,714 2,840 
2,949 2,951 


* Prior to 1960, the carrier anti-submarine capability was represented by 22 carrier 
ASW squadrons which have been reorganized into 11 carrier ASW Air Groups. 





Expenditures for Procurement & RDT&E 


(Adjusted for comparability with FY 1961 appropriation structure.) 


Army Total 
Aircraft 
Missiles 
Ships 
Other 

Navy Total 
Aircraft 
Missiles 
Ships 
Other 

Air Force Total 

Aircraft 

Missiles 

Ships 

Other 


Army 
Navy 
Air Force 


millions of dollars) 


FY 1959 


Procurement 


867 


Research, Development, Test and Evaluation 


800 


Office of Secretary of Defense 


FY 1960 FY 1961 


472 
3 
669 


4,322 
1,683 
389 
1,647 
602 


1,016 
1,131 
1,270 

263 














W ashington—Possibility 


Force-Republic F-105 


aircraft—including 


F4H—might be 


existing 
McDonnell 
considered by Defense 
USAT 


close ground support of Army. 


already is buving the | 





that 
fighter-bomber 


‘Common’ Fighter 


the 


Air 


might be used as a Marine Corps close 
support aircraft and that one of three 
the 

used 


Navy 


as a 


continental defense interceptor is being 
Department 


105 


for 








drons and nu 
equipment ts 
idrons. First 1h 

ne summer 
vear added $85 
Defense's requests and in 
Atlas and 11 Tit 


ised the mone Dut 


an squad 
( h ing d 


includes fund 


none 
fuels 

1 greater grow 

I of warhead capa 
It also has the better 
hw 


Yr 
simpler to handle and als 


When + 


TCAaSec 
in deliver 
e@ Airbome alert. [his is ben 


20 million in 1960 t 


: is 
lL, principalls 


for spar 
Gates said he had heard th 


Air Command wanted “‘e 


+ 
i 


V1 
S6OUU milhon up, for one 


rorce on continuou 
no significant 
Gates said, but 
the Boeing B-52 


th. 


» Fisea 
e Thirty 


rhe 
i 


Convair 
in 196] at 


Ihe B 58¢ 


uren tw reduced 
e No 
} 


cn ! au 
rth American B-7 

lave ost $5.5 bill 

fifty in 


USAT 


lath 


1 


mt hi ret 


+ 
r 


id review to see what subs 
my ke 
AVIATION 
B-70 relie: 


+ that 


pt going is still open 
Week (Jan 
on metal 


I 


Phe 


ponen 


28 


Secretar 


} 


if ic] which Will 


j ? 


make a much 


cngin 


Strate 
verything from 


iT 1 Defer 
of Engineering Herbert York 


Il 


Di 


research stage Secretary Gates said 
e Air defense. Request of $5.5 billion 


was cut to $3.9 billion. Sixteen Boeing 


Bomarc interceptor squadrons for the 

U. S. and two for Canada pro- 

gramed. Four will be operational by 

June 30 and four more in Fiscal 196] 

Last A-models bought in Fiscal 
59. Budget in Fiscal 

$421.5 million 


are 


wei 


B model 
Bomarcs into the 


completed until 1963 


wont he 


American 


uld have 


inventory 
North 
which was canceled, we 
bilhon 


] 
tional quantities 


b1OS 


st S4 and been available in 


pera in the mid-1960 
e North American Hound Dog. Iw 
lr ll t June 3 


on Wil 
} hes . 1} 
] S170 villi 


| In service bi 


61 funding of 
missiles through 1962 

@ Douglas air-launched ballistic missile 

force in 1964, is funded 

60 million in Fiscal 196] 

¢ Minuteman solid-propellant ICBM 
Monev for assembly faciliti near Salt 
I ty, Utah, and for long lead time 


the new budget 


ire in 
use of railroad cars for 
included. Mi 
¢ operational by mid-1963 

e Nuclear aircraft is funded at § 
ion by USAF and $79.7 milli 
Atomic Energy Commission 

@ Dyna-Soar boost glider is fu 
lion, up 50% from 


o stud 


iunching als 


ibout $52 
61 
@ Martin Mace missile. Funded f 
39.8 million in 1961 following funding 
125 million in Fiscal 1 
i squadron for Germany an 
for Okinawa by December of 196] 
© Republic F-105 fighter-bomber. In 
mae: aka 5 


1; 7 
or Tunding ove 


S39 
Jf ty nre 


} 


1960 1 


onver! 


will 


ind 


Dmarin heduled 


by 1D ember if 


100 in Fiscal 196] 
narine warfare 
ym in research and cde 
urement funds for 
$64.2 
$45 million for 
21.3 for; 


ynent: SZ 


million for 


urcraft 
millon 
immunition. Na 
million extra that Con 
ir for ASW, putting 


curcement; S%6.4 
and 
used the $137.3 


re gave it t 0% 


545 million into research and develop 
ment and the rest into procurement 
Navy also will buy the McDonnel 
F4H and Chance Vought FSU-2N at 
the 1960 level and buy the North 
American A3J, the Lockheed GV-] 
tanker-assault transport for the Marin 
Corps, the Grumman S2F-3 and the 
Lockheed P3V. Marine Corps will get 
ts first flight refueling squadron 
Missiles to be purchased by Navy 
luce Lockheed Bendix 
lalos, Convair Terner and Tartar, Ray 
theon Sparrow Philco-General Electn 
Sidewinder and the Zuni. Manne Cor 
the Martin Bull; up 
Ravtheon Hawk 
defense missile 


} 
kett, a mat 


Polaris 


two bat 

Conva 

c an and th 

Army-ce cloped Davy Cro 
immed nuclear rocket 

Defense will spend $300 million for 

cal ests of Armv’s Nike Zeu 

warhead De spite in 

gress, it is not be ing put 

ult of 


tion parth sar 
he President's Science Ac 
rd last August. Defense 
defense we ipon 
t $14 to $15 billion 
cities with Zeu 
produced should be 
Secretary Gates said 
problem ire tagegcring 
ided br 


duction 


con 
i point ind 
it would cs 
defend U. § 

will be 


veal 


extra pro 
last year for Zeus pr 
being held over into 196] 
New budgct also contains $111.4 mil 
to buy the last major clements of 
Nike Hercule: 
ilso will bun 


million 


inti-aircraft muissil 
the SO00-750 mm: 
Pershing. Emerson Flectric 
improved Honest John, Emer 
tric Little John, Martin I 
Spern Sergeant Ravthe 
n anti-tank missile and the 
rockett. The Crockett is unde 
Ordnance Weapons Comman 
rk done by Rock Island, P 
nd Frankford arsenals 
wiation funds are uy 
Pro 
Grumman Mohawk obser 
le Havilland Caribou assault transport 
Bell Iroquois helicopter and the first 


iT Vertol 


5 ( 


includ 


ition pl im 


il 1960 urement will 


iction quantity of — the 


mo k helicopter 





Bomare B Abort Cause 


Washington—First five test launchings 
of the Air Force-Bocing Bomarc B inter 
ceptor missile were unsuccessful because 
improper the 
Marquardt ramjet engines from operating 
properly, according to Defense Secretary 
Thomas 8. Gates, Jr. Solid-fuel booster 
“worked properly” in all five shots, Gates 
said. “The trouble has been definitels 
pinpointed and the tests will start again 
the end of this month,” he said. 


valve functioning kept 
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Space Technology 





NASA $802 Million Request May Grow 


By Craig Lewis 


Washington—Congress was asked last 
week to approve $802 million in new 
money for the National Acronautics and 
Space Administration in Fiscal 1961, 
but the budget estimates are likely to be 
increased in an effort to accelerate the 
super booster program, including Sa 
turn 

Vhe Saturn project is now scheduled 
for $140 millon in the Fiscal 1961 
NASA budget as compared with De- 
fense Department funding for the proj 
ect of $27 million in 1959 and $77 
million this year, but the Administra 
tion has authorized overtime expenses 
and increased spending for the program 
Chis means NASA probably will hav« 
to ask for more funds as soon as the 
agency decides just how much should 
be spent to accelerate the program 

Actual spending for research and de 
velopment under NASA's proposed 
1961 budget will almost double, going 
from $325 million in the current fiscal 
year to $600 million next year. Of these 
totals, NASA is spending $268 million 
to conduct research and development 
programs and $57 million for associated 
facilities this year, and the agency plans 
to spend $503 million for programs and 
$97 million for facilities next vear 

Vhe $802 million budget request for 
new obligational authority for the next 
fiscal vear includes $545,153,000 for 
research and development, $89,287,000 
and equipment and 
salaries and expenses 
Congress appropriated $500,575,000 for 
NASA thus far in the current vear. A 
$23 million supplemental request for 
Fiscal 1960 is now pending 

Although the Fiscal 1961 NASA 
budget will go through the customarn 
cparate authorization and appropmia 
tion processes in Congress, the Admin 
istration will ask Congress to amend 
the space law so that future appropria 

not have to go through the 


for construction 
$167.560.000 for 


tions will 
preliminary authorization process. Con 
truction and cquipment category, a 
traditional field for close congressional 
xamination, will be the only exception 
to this proposed change 


Supplemental 

Administration request for a supple 
mental Fiscal 1961 appropriation of 
$23 million is part of the amount au 
thorized but not appropriated last sum 
mer by Congress (AW Jan. 11, p. 25 
NASA plans to spend $12 million of 
this for Project Mercury research and 
development and $7 million for the 
Mercury tracking network. NASA al 
ready has transferred $15 million from 
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current research and development 


to enlarge the tracking net 
The remaining $4 million in 
plemental request will go for 
tion of the Centaur pad compl 
Atlantic Missile Range 
Another supplement reque 


tyr 


4] 


will be made to deal with Pr 


Eisenhower's approval of an 
tion in the super booster 
The President told NASA Ad 
tor T. Keith Glennan “‘it is « 
press forward vigorously to inc: 
capability in high thrust space 
He asked Glennan to studs 
as $oon a possible on the il 
money needed in Fiscal 1960 
to accelerate the super booster 
which includes Saturn and th 
lion Ib. thrust F-1 engine undet 
ment by North American A 
Rocketdyne Division 
Eisenhower also authorized 
much overtime a 
necessary on the Saturn project 
has enough latitude in its curr 
gram planning to handle 
Saturn expeuses for a time, 
quest will have t 
soon unless other | 


to use as 


} 


plemental r 
mitted fairly 
ire made to suffer from the 
iccelerating the Saturn progran 
developing the liquid hydroger 
stages planned for the Satur 
AW Jan. 11, p. 26) 


Comparative Increase 
lransfer 
sons between 
authority and the obligationa 
requested for next year difh 
tracting the $140 million Sat 
gram from the $802 million 
leave $662 million. Addit 
upplet mental reque 
lion 1960 spending 
which did not include the 


gram, gives a 1960 fgu 


of Saturn make 
current NASA 
’ 


lion his indicates a 
crease of $139 million 
iuthority for the coming fi 
the space budget, excluding Sat 
Actual search and 
spending for the two 
clouded by Saturn, but $370 1 
Fiscal 1960 and $634 million { 
appear to be the best 
spending figures which inclu 
The 1960 total includes 
million in regular and sup 
budget spending, plus $45 mill 
for Saturn by the Defense Dey 
this vear under its industrial 
program at the Army Ballist 
Agency. In Fiscal 1961, the Def 
partment will spend $34 
Saturn left over from previou 


1¢ 


"NASA 


tions, and this figure is added to 
NASA’s $600 million spending budget 
to get the $634 million 1961 compari- 
on 

Of the $140 million NASA has 

heduled for Saturn under current Fis- 
cal 1961 budget plans, $11.7 million 
will be for research and development 
work at NASA’s Huntsville, Ala., facil- 
ity, and $81 million will be for other 
research and development work. Salar- 
ies and expenses connected with Saturn 
it Huntsville will be $34.3 million 
Construction and equipment will cost 
$13 million, including test facilities at 
Huntsville and launch pad work at the 
Atlantic Missile Range. Total Fiscal 
1961 NASA spending at Huntsville for 
Saturn will be $56.7 million 

NASA’s total budget for its new 
Huntsville facility is $92.3 million in 
Fiscal 1961. This includes $18,752,000 
for research and development and $18,- 
+50,000 for construction and equipment 
for Saturn and other programs. Salaries 
ind expenses for Huntsville total $55,- 
113,000. NASA’s Huntsville facility 
will expand from 100 emploves at the 
end of the current fiscal vear to 5,500 
employes by the end of Fiscal 1961 


Manned Space Budget 


NASA’s manned space flight budget 
of $107,750,000 in 1961 is almost en 
tirely concentrated on Project Mercury 
research and development, and another 
$15 mullion is allocated for the Mer- 
cury tracking net which is to be com 
pleted by the end of the fiscal vear 
These sums will bring total Mercury 
spending close to the $300 million mark 
by the end of Fiscal 1961. About $1 
million of the 1961 manned space flight 
budget will go for outside help in pull 
ig together the internal NASA studies 
yn missions beyond the initial Mercury 
bital flight phase 

Project Mercury is now expected 
ost about $350 million to complete 
the demonstration of manned orbital 
flight. NASA cites a variety of reasons 
for the increase over original estimates 
f about $200 million, including book- 
keeping changes, cost overruns, changes 
in the scope of work and some mistakes 
NASA made in estimating costs in this 
new research area 

Of the research and development pro- 
grams for which funds are requested, 
Mercury and Saturn have the highest 
budgets. Among other vehicle programs, 
Centaur funding increases from $37 
million in Fiscal 1960 to $47 million, 
while Delta funding declines slightly 
from $13.3 million to $12.5 million. 
Scout research and development work 
has been completely funded, and any 


29 








National Aeronautics and Space Administration 
Fiscal 1961 Obligational Estimates 


FY 1959 


Aeronautical and Space 
Research: 
Support of NASA plant $1,097,651 
Research grants and con- 
tracts 
Support of JPL plant 
Scientific Investigations in 


Space: 


Sounding rockets 
Scientific satellites 
Lunar and planetary explor- 
ation 
Vanguard 
Satellite Applications: 


987,550 
3,574,806 
46,416,333 


Meteorology 
Communications 
Manned Space Flight 


Vehicle Systems Technology 1,903,651 


Space Propulsion Technology: 
615,898 


15,978,589 
3,810,496 


Solid rockets 

Liquid rockets 

Nuclear systems technology 
Space power technology 


Vehicle Development: 


6,048,000 
12,927,417 
14,291,494 

4,000,000 


Scout 
Delta 
Vega 
Centaur 
Saturn 
Tracking and Data Acquisition 3,095,674 


Total $204,619,532 





3,028,000 
8,156,500 


3,556,170 
21,305,114 


31,882,607 
21,943,582 


(RESEARCH AND DEVELOPMENT PROGRAMS) 


FY 1960 


Supplemental FY 1961 


FY 1960 


$22,684,000 $51,345,000 


4,950,000 10,000,000 


8,000,000 
41,700,000 


8,811,000 
23,813,000 


49,000,000 45,000,000 


20,700,000 
5,600,000 
107,750,000 


7,930,000 
3,170,000 
74,962,000 


6,737,000 21,200,000 


2,800,000 
40,000,000 
10,000,000 

8,000,000 


3,785,000 
30,328,000 
6,000,000 
4,814,000 


2,800,000 
13,300,000 
4,000,000 
37,000,000 


12,500,000 


47,000,000 
81,008,000 
16,266,000 32,550,000 


$320,350,000 $12,000,000 $545,153,000 


Funded under program activities in 1960 and 1961. 





monev for this vehicle in the Fiscal 


+} } re+ 


1961 budget will come from the bu 
of the satellites it will launch 

Along with Scout, NASA will be d 
pending upon Thor and Atlas bi CT 
with Delta Agena upper stages for 
satellite launchings in the 
once these vehick ire 
proven. NASA also plans to bu 
Atlas-Able vehicles in 196] 

Vehicle svstems technology funding, 
which and terminal 
guidance and attitude control systems 
jumps from $6,737,000 in the current 
fiscal vear to $21.2 million next year 
Increased costs of tracking and data 
icquisition are reflected in a doubling 
of that budget to $32,550,000 in Fiscal 


1961. 


ind 
near future, 
tested and 


two 


covers midcours¢ 
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NASA ha budge ted $2.8 million f 
rocket work and $40 million f 


+} 
I 


olid 


work on such liquid rocket 
million Ib. thrust | 


coming fiscal vear 


' 
] engine durit 
Space power 
nology will be funded for $8 million in 
Fiscal 1961, and nuclear rocket work i 
illotted $10 million, which will be 
matched million from the 
Atomic Energy Commission budget 
In the field of scientific investigation 
in space, sounding rocket activity i 
budgeted for $8 million, about th 
this year. Scientific satellite 
allotment increases from $23.8 million 
to $41.7 million. Formal budget allot 
ments for lunar and planetary explora 
tion decline from $49 million this vear 
to $45 million in Fiscal 1961, but much 


with S2¢ 


11th 


level as 





of the $11 million transferred to this 
aceount after Vega was canceled will 
ictually be spent in Fiscal 1961 
NASA devotes an estimated 25% of 
the work effort at its three research 
centers to acronautical research, and all 
research of this type is now done in 
these centers. Relatively small cffort 1 
planned in Fiscal 1961 on preblem 
concerning aircraft and missiles. Acro 
nautical work will be limited largely to 
problems connected with development 
urcraft, short 


ind nuclea 


of high speed military 
ind vertical takeoff aircraft 
propulsion for aircraft 


NASA Allotments 
NASA ha 


for construction and equipn nt in bi 
cal 1961. Allotments to each of the 
NASA facilities and projects to be built 


in 196] 


SRO 76 


requested 


include 
@ Langley Research 
} 


icrothermal di 


Center, 
WU: namics ta 
mulating hyper on peed 

ind a laboratory for stud) 


objects in various 


ment 
lynamics of 
mperature, acceleration and 
cnvironment 
®Ames Research Center, 
dditional equipment for a 
imulate high acceleration « 
hich 
® Lewis Research Center, $9.) 
! search lal 


equipment 


isic matenals re 
laboratory for research 


gencrafion 


rsion and power 
nd cquipment 
¢ Goddard Space Flight Center, 
load test 


raton 


m00 rt 
0,000; pa 


tems lab 
fron 
¢ Wallops Station, $4 
to determine the precise 


vehick ypcrati 


ind modernizatio 


launched 
ng center 
xisting 
¢ Jet Propulsion Laboratory, $5,000 
00; modernization of laborator hi 
solid propellant facility 

propellant test cell 

of approximately thi 


upport ¢ quipme nt 


ra 
liquid 
intenna rar ind 
cquisition 
f land 

e NASA Huntsville Facility, #50 
000; Saturn static test facility, central 
laboratory and office facilitv, dvnami 
test facility iddition to a fabri 
laboratory, extension to an a 
building, pressure test cell and 
to the engineering and guidance 
ind control buildings 

¢ Atlantic Missile Range, $2,550 
completion of Saturn launch complex 
ind addition to the ind 
laboratory building 

e Tracking facilities for the Minitrack 
$4,750,000; deep space net, $8,- 
000,000 and Mercury net, $15,000,000 
additional electronic and optical equip 
ment, control and data processing 
equipment, and accessory equipment 
shelters and utilities. 


SIs 


ition 
embh 
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Gates Downgrades Soviet Missile Lead 


By Ford Eastman 


Washington—New intelligence esti 
mates have narrowed the interconti 
nental ballistic missile gap between the 
U. S. and the Soviet Union, Defense 
Secretary ‘Thomas S. Gates, Jr., said in 
testimony before the House Defense 
Appropriations Subcommittee released 
last week 

Gates told the subcommittee that 
while earlier estimates gave the Rus 
ians a three-to-one superiority in 
ICBMs between 1960 and 1963, it now 
ippears the USSR will enjoy only “mod 
crate numerical superiority” during the 
next three vear: Hk said 

If we compare the estimated Sovi 
ICBM and sealaunched missile pro 
grams with plans for the deployment of 

ind Polaris missiles, we 


t 


| S ICBM 
note that the Soviets may enjoy at time 

moderate numerical superionty dur 
ing the next three vears. This differ 


in numbers appears to peak during 
| Our estimates ind 


re and after mid-] 
closer together 
1c previous intellig 
based upon Soviet 
timate upon what 
Russia will do 
ubcommittee that nu 
represent only a part of the pictur 
in estimating relative strength and 
mean little unless other factors are taken 
ideration, These, he said, in 


} 


the warning time involved, rela 
g 


hardening of bases, dispersal, m 
rchability and accuracy 

Because of these additional factor 

he does not believe Ru 

ill-out war merely on the ba 

rical superiority in ballisti 
issale He said the matter has been 
tudied in detail and that it has been 
ncluded “that even a surprise attack 
ill the missiles the Soviets could 
muster would not suffice to destro 
enough of the U. S. retaliatory strike 
forces to enable him to make a rational 

decision to attack.” He added 

We have estimated the performanc 
characteristics, such as accuracy, relia 
bility and warhead size which Soviet 
missiles may be expected to exhibit 
during the period While in manv re 
pects Sovict missiles have characten 
tics similar to our own, the analvses in 
dicate that their accuracy will be inferno: 


l 


ry 


to our 

Vhe significance of this simple nu 
merical comparison to our deterrent 
posture depends greatly upon the accu 
racy which the Soviets may attain with 
the missiles. ‘This is so because the 
number of relatively inaccurate missiles 
required to destroy a hardened militar 
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target, such as an ICBM empla 
concrete silo buried in the 
considerably greater than the 
highly accurate missiles requi 
the same job.’ 

Gate said the Defense D 
also has examined the relati 
that would exist if the Sovict 
to produce and deploy m 
than estimated and if their perf 
exceeds what the U. S. bel 
be Dh ( inaly y¢ how h 
even under such ci 
sulting difference in num! 
ble the Soviets t 


tegic postur that might ter 


not cna 


initiate a surprise attack 


Thi nclusion,”” | 


7 
ym the 

terrent | 

long-rang 1ISSI capal 

1 su 


upon the ntinued 


pon 


incom 
the int 
till staggeri 

Our knowledge of ball 
defense is still limited an 
ure that we have identif 
problems which such a 
C,atc 


’ 
have t 





New IRBM Proposal 


WwW ishington—Proposals for 
ment of a second generati 
mediate range ballistic missile 
North Atlantic Treaty Orga 
are under Defense Departme 
Defense Secretary Thomas S. G 
said last week 

Gates said such a missile m 
land-based, mobile, Polaris-typ 
for deployment in Europe. Gate 
that such a weapon also might 
ploved in the Far East 

In a related area, Gates 
House Defense Appropriations 5 
mittee that the U. S. had dropped te 
tive plans to base any IRBMs in Gr 











money ($300 million), as I understand 
it, will pay the costs of the full-scale 
tests that we envision conducting in the 
Pacific. That will give us a great deal 
more technical data for where we go 
from there. I think by that time we wil 
have enough information to make up 
our minds whether or not to go into 
production.” 

The Nike Zeus system, he added, 
has serious problems about it. One is 
that it is a point-defense system. It is 
in extension of what might be called 
the Nike Hercules type system. You 
have to put a lot of them around the 
United States, around Strategic Air 
Command bases, or around cities, at a 
cost of mavbe $14 or $15 billion. You 
might be able to protect, if it worked, 
a certain percentage of the population 
f the United States I do not want 
to downgrade it before we give it its 
fair chance because it is the only anti- 
missile svstem we have that looks prom- 
ising.” 

In addition to Nike Zeus, Gates said, 
basic research and development effort 
has been accelerated on Advanced Re- 
earch Projects Agencv’s Project De- 
fender to explore all the phenomena 
issociated with missile flight that might 
be useful in solving the missile defense 
problem and to examine the possibilities 
of applving other techniques to detec- 
tion, discrimination, interception ind 


my, 
All 


] 

] 

Other highlights by Gates included 
e “For the satellites we are working on 
for reconnaissance purposes, or warnmg 


purposes, or other military purposes that 
we have in mind, we have no require- 
ment for the kind of thrust in rocket 
engines that is needed to make the tvpe 
of shot the Soviet Union made to the 
moon. We have no present military re- 
quirement for the use of space that 
we cannot handle with the present 
ICBM boosters or a slight augmenta- 
tion of them 

e Further studies of the air defense 
problem are being made in which the 
continued use of aircraft interceptors 
in numbers is being considered. “One 
of the reasons for this,”’ Gates said, “‘is 
that the (Boeing) Bomarc sites them- 
selves are vulnerable, as fixed sites, to 
good accurate missiles 

e “We have not yet established the 
force levels for the Minuteman or 
Polaris. So, we are in the position where 
we could overprogram if we were un- 
wise, but, at the moment, we probably 
would hope to program faster in those 
two weapons if we were sure of them 
technically. I think from the standpoint 
of what is required we will just have to 
review that on an annual basis, watch 
ing to see what the Russians really do.” 
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Soviets Plan Biological Satellite Firings 


By David A. Anderton 


Nice, France—The next step in Rus- 
sia’s space science program will be a 
broad investigation of the cosmic radia- 
tion problem in preparation for manned 
space flight. 

Russian scientists plan to send plants 
and “highly organized living beings’’— 
presumably animals which possibly 
would be primates—into space in a se- 
ries of satellites studving the effects of 
cosmic rays on living organisms and 
possible methods of protection against 
cosmic radiation. 

These experiments are part of a gen- 
eral program of space research outlined 
by academician A. A. Blagonravov in a 
USSR report to the meeting here of the 
Committee on Space Research (COS- 
PAR) of.the International Council of 
Scientific Unions (ICSU). 

Blagonravov defined — three 
where Russian scientists will concen- 
trate on space experimentation: 

e Upper atmosphere of the earth and 
cifcumterrestrial space by means of ar- 
tificial earth satellites. The major por 
tion of this work will be a comprehen- 
sive study of cosmic radiation 

e Lunar exploration and studies in the 


areas 


vicinity of the moon. “We plan to con 
tinue studying the moon,” said the 
Russian scientist. 

¢ Othersplanets of our solar system, be- 
ginning WXh Mars and Venus. “Instru- 
ments brought into immediate proxim 
ity with the surfaces of other planets 
will permit, in the near future, solution 
of one of the mysteries of the world— 
the existence of life on other planets,” 
the report stated. 

Blagonravov’s report was one of a 
series submitted by member nations of 
COSPAR summarizing work during the 
International Geophysical Year (IGY) 
and its time extension called Interna- 
tional Geophysical Cooperation (IGC) 

The Russian report said 175 investi- 
gative rockets were launched to studs 
the upper atmosphere between July, 
1957 and December, 1959—158 mete- 
orological rockets and 17 geophysical 
probes. Three earth satellites and three 
space probes launched during the same 
time interval completed the Russian 
contribution to space science during 
IGY and IGC 

Meteorological rockets were fired 
from Russian territory in the north 
Arctic circle, in the central latitudes 
of European Russia and from ships in 


the Southern Hemisphere and northern 
Pacific. More than one-third of the 
firings were from a high latitude ob 
servatory in Franz Josef Land (a group 
of islands 80 deg. north latitude almost 
due north of Murmansk), a similar por- 
tion was fired in European Russia and 
the remainder from the diesel-clectric 
ship “OB” of a Russian Antarctic ex- 
pedition 

All 17 geophysical probes were fired 
from European Russia and covered an 
iltitude range between 62 and 292 mi 

These included 
e Six rockets which catried §10-Ib. pay 
loads each consisting of a sealed, spher- 
ical self-orientating container and in- 
strumentation to record atmospheric 
structure, to make optical observations 
ind to record ambient parameters in 
side and outside the container. Orienta 
tion of the container made _possibk 
geophysical measurements requiring ¢i 
ther definite of instru 
ments in space or precise’ knowledge of 
their orienfation 
e Seven rockets carried 4,850 lb. pay- 
loads each to an altitude up to 131 mi 
Payload comprised two containers of in- 
struments, a hermetically sealed cabtin 
with test animals, a detachable head 


onentation 


Canadair CL-41 Trainer Makes First Flight 


Canadair CL-41 side-by-side jet trainer makes its first flight from Cartierville Airport near Quebec (AW Jan. 18, p. 35). 


lasted 70 min. and was limited to 15,000 ft. altitude and 320 mph. 
Ceiling is 44,500 ft. and top speed is 475 mph. 


of 2,900 Ib. thrust, have been built 
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Flight 


['wo prototypes, powered by Pratt & Whitney JT'C12-A turbojets 
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section of the rocket itself and a para- 
chute recovery system. 
¢ Four rockets, stabilized throughout 
flight, carried 3,300-Ib, payloads to 
heights of about 285 mi. Launchings 
were made in 1958. Payloads included 
both instrumentation and experimental 
inimal subjects. One clue to the work- 
ibility of the parachute recovery svs 
tems of these rounds and those listed 
given in a Russian report 
which savs “On Aug. 27, 19558, the head 
section with the scientific apparatus and 
the animals safely landed for the first 
time from an altitude of 450 km. (280 
Hl 

There is a discrepancy in Blagonra- 
vov's report which remains unexplained 
The total number of firings with experi 
mental animals seems to be 11 from the 
tabulation But another tabula- 
tion in the report lists nine firings only 
with animals—two during 
five during 1958 and two during 


ibove is 


ibove 


of rocket 


1957 
1959 


Vague Timetable 


Those observers who looked for 
pecific details in Russia’s future plans 
disappointed The plans were 
vague and lacked the specificity of 
cither French or U.S. reports 

Example: Blagonravov said “. . . we 
plan to launch a series of satellites.” 
The French report said 20 Veronique 
rockets would be launched and gave a 
timetable. The U.S. report named nine 

satellites, two space probes 
one geophysical probe, the 


were 


rentin 
g stated 
launching vehicles, detailed the experi 
ments to be done with each shot, and 
gave approximate timetables where pos- 
ible (AW Jan. 18, p. 30) 
About the only place where the Rus- 
sians did lay down a specific list of 





ACF Merges Divisions 


Washington—ACF Industries, Inc. has 
merged its Avion and Nuclear Products 
Erco divisions to form a new ACF Elec- 
tronics Division. The company’s former 
ACF Electronics operation at Alexandria, 
Va., which produces electronic modules 
and capacitors, “has been placed under 
the jurisdiction” of the new division, 
according to ACF, but reportedly will 
soon be sold to Illinois Tool Works of 
Chicago (AW Jan. 4, p. 27). 

New ACF Electronics Division in- 
cludes plants at Riverdale, Md., and 
Paramus, N. J., and the recently opened 
Electro-Physics Laboratory in Bladens- 
burg, Md. George B. Shaw is general 
manager of the new division, with head- 
quarters in Riverdale. Robert Young is as- 
sistant general manager with headquarters 
in Paramus, Richard F. Wehrlin, former 
Avion president, has resigned to enter 
business in Europe, 
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studies was their elaboration 
first phase of their satellite exp. 
There they said the program 1 
includes the study of ultravi 
X-ray spectra of the sun, mappin 
stellar sky, photography of 
corona and various nebulae, 
tudies of the terre 
held and its relation 
of the iono 
and it 
propagation of ra 


studi 
net 
activity, 
degree of ionization 


tudies 


tion 
through the ionosphere, 

gravitational field of the « 
tablishment of a_high-pre 


astronomical purp 


a 


service for 


Navy Designs 


they also mentioned a broad study of 
cosmic radiation as a preparation for 
manned space flight. 

Blagonravov said a new field in celes- 
tial mechanics was opening as part of 
this work. “For the first time in the 
historv of astronomy, calculations are 
made of artificial celestial bodies, in- 
cluding such unusual bodies as those 
which are able actively to influence the 
character of their motion.” This claim 
is not exclusive with the Russians; anv 
nation working with mathematics on 
the motion of artificial satellites is do- 
ing so for the first time in the history 
of astronomy. 


New Type Radar 


To Detect Low-Flying Aircraft 


that 


Washington—New tvpe 1 
high frequer nd 

and mat be capable of aet 
fiving aircraft and 


it distances of more t 
= 


operates in the 


submarin 
missile 
mi. has been developed 
Research Laboratory 

An experimental 
Washington reportedly ha 
to detect missiles fired from 
naveral, Fla., some 900 mi 
$4 million prototype ins 
Chesapeake Beach, Md., i 
for operation late this year 
gram is called Project M 
icronvm derived from Magnet 
Receiving Equipment 

The new NRL radar operat 
came 3-to-30 mc. HF band 
used for long-range radio « 
tions These 
the ionosphere ind back t 


install 


frequencies | 
microwaves and ultra high fi 
UHF) normally used for rad 
are limited to line-of-sight ra 
The HF frequency band 

one used by Project Teep 
sile launch detection techni 
oped by the Office of Naval R 
AW Aug. 17, 1959, p 
herent and limitati 
radar or other detection svste 


serious 
ing in this band is the fact 
propagation quality varies with t 
of dav and vear and often is bl 
by auroral activity. The HI 
is relatively casv to jam 

The Rome Air Developmen 
constructed an experimental 
crating in the HF band almo 
ago. The idea, however, was 1 
bevond this stage because of 
limitations and the exist 
of the art at that time. 

Naval Research Laborator 
plied recently-developed 1 I 
tion data techni ind 
emplovs the doppler shift pr n 
the returning radar echo to detect the 


ince 


processing 


weak signal from a moving target sig- 
nal in the presence of atmospheric noise 
and echos from the ocean. The mag- 
netic drum, produced by General Elec- 
tric Co., is used to store a series of 
signal returns for subsequent cross-cor- 
relation. 

The Project Madre installation at 
Chesapeake Beach reportedly will em- 
ploy a transmitter capable of delivering 
five megawatts peak power with a pulse 
repetition rate of about 200 per second. 
The antenna, measuring approximately 
330 ft. long and 150 ft. high, will be lo- 
cated on a cliff overlooking the Atlantic 
Ocean. 

The antenna will provide an azimuth 
beamwidth of six to 12 deg. depending 
upon the specific operating frequency, 
with an elevation beamwidth of about 
12 to 24 deg. At a range of 1,000 mi., 
the antenna will illuminate an area that 
is 125+to-250 mi. wide. System is ex- 
pected to be able to resolve target dis- 
tance to within approximately 10 mi., 
target azimuth position to within about 
one-half a beamwidth, perhaps better. 

lo provide integration time for cross- 
correlation of target return, the antenna 
will look at a given area for approxi- 
mately 20 sec. before advancing to the 
next scan position. Scanning will be ac- 
complished by controlling the phase of 
the electromagnetic energy fed to the 
antenna elements. 

To make the system insensitive to 
movement of the ionosphere itself and 
the ocean waves, it will be gated so as 
to detect only those targets whose 
speeds exceed approximately 50 mph. 
Unless tests indicate that this limit can 
be lowered, the Project Madre radar 
does not appear suitable for detecting 
surface vessels or surfaced submarines. 
To achieve accurate target range deter- 
mination, it will be necessary to make 
radio soundings to establish the height 
of the ionosphere, an NRL spokesman 
says. 
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Martin Proposes Nuclear Rocket Plan 


By Michael Yaftee 


New York—Nuclear rockets 
powered by repeated explosions of small 
nuclear bombs inside a spherical thrust 
chamber may be the key to economic 
and efficient space exploration. 

Early this vear, the Martin Co. will 
submit a proposal to the Advanced Re 
search Projects Agency for a feasibility 
study of using nuclear explosions to 
propel space vehicles. Although the 
basic idea already is under studv by Gen- 
eral Atomics Division of General Dy- 
namics in Project Orion (AW Oct. 5 


74 


p. 3), Martin scientists believe their 


pulse 


approach is sufficiently different from 
Project Orion and significant enough to 
warrant y 
in this area 

The basis for the 
three tvpes of nuclear puls¢ 
which physicist Dandridge M. ¢ 
Martin-Denver described at th 
meeting here last week of 
can Astronautical Societ: 
rockets depend, as does Project Or 
on nuclear explosions for their 
propulsion 

Throughout his study, Col 
the fact that his work to dat 
retical and that accurate 
data could come only fr 
But given even moder 
Cole 
three nuclear pulse 
—could carry twice the | 
chemical rocket of the san 
weight. It also could equal the 
formance of a solid 
rocket, such as Project 
same propellant fraction 
same specific impulse (930 
the same time provide a 
performance potential, p 
a specific impulse of 3,000 s 


another government 


proposal w 


said, the ‘most 


core fissior 


Rover, 


OAS 


Rocket Economics 


To be economically attractive, 
said, nuclear pulse rockets must be 
large, in the millions of pound 
about the same size a 
fission svstems and other ed ad- 
vanced nuclear propulsion systems. Th 
advantages of the pulse rocket, in com 
parison with other nuclear 
tems, are that it can have far higher 
average thrust chamber temperatures 
because the heat is not carried through 
the thrust chamber wall and that it r 
quires no magnetic containment 

First of the three pulse rockets de- 
scribed by Cole is based on a conserva- 
tive design with emphasis on feasibility 
and simplicity. Free-space operation 1s 
assumed in order to avoid earth takeoff 
problems, such as atmospheric contami 
nation, although Cole is confident that 


gaseous core 


propos 


some 
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MODEL |} nuclear pulse rocket, one of three under study by the Martin Co., would be 
propelled by the contained explosions of small nuclear bombs and the ejection of water 


or some other inert expellant. Its initial gross weight would be 3.52 million |b., 


including 


350,000 Ib. of payload and 2.06 million Ib. of water 


with the 
} 


Ds 


will be solved 
development of clean nuclear bom 
The Model I nuclear pulse rocket 
described by Cole, is 300 ft. long and 
has a spherical thrust chamber 130 ft 
in diameter and weighing | million Ib 
Steel walls of the thrust chamber ar 
thick. Gross we ight of the rocket 
million Ib. and includes 2.06 
million Ib. of water and 350,000 Ib. of 
payload 
Mission velocity of the Model I puls« 
rocket is 26,000 fps./sec. Leaving a 
minimum earth orbit with this velocity 
change capability, the vehicle could 
make a soft moon landing and then r 
turn to an earth orbit or it could travel 
on fast orbits to the nearer planets 
With modification, Model I 


travel the surface of the 


this problem 


0.5 in 


729 
BS 3:34 


some 


could from 


i minimum earth orbit, accord- 

Or, he added, it could 

into a velocity f 5,000 

in altitude of 150 mi. by 

nine F-] (Rocketdyne’ 

onlb. thrust liquid engine) 

rocket From thi 
ould 


ownl power 

Propellant for the Model I 
pulse rocket consists of 

capsules (0.01 kiloton nuclear bombs) 
and an inert expellant contained in a 
irea above the thrust chamber 
chamber and storage 
is a low velocity compressed air gun 
which shoots the energy capsules into 
the thrust chamber. Possibly, Col 
Says, some existing, off-the-shelf solid 
propellant rocket such as the Genie 


cngines 
go into orbit under its 

, 
nucicar 


small energ' 


torage 


Between the area 
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could be used to carry the capsule into 
the thrust chamber. 

A time or setback fuze could be used 
to make sure the capsule explodes when 
and where desired within the thrust 
chamber. The frequency of the detona 
tions will be determined by the mission 
At a frequency of one pulse per second, 
Cole said, the average thrust would be 
$00,000 Ib. and the thrust-to-weight 
ratio would be 0.25. Higher values 
could be obtained for short periods by 
increasing the pulse frequency 

In his design, Cole assumes that 
water is used as the inert expellant and 
that the expellant also is used in the 
transpiration cooling of the thrust 
chamber walls. For cach pulse of the 
rocket, 858 lb. of water would be used 
Using a total of 2,400 0.01 kiloton 
bombs and 2.06 milion Ib. of water 
ind assuming that 40% of the bomb 
cuergy is converted to kinetic cnerg. 
ot exhaust, Cole calculates that the 
liquid propellant version of Model I is 
capable of accelerating a 350,000-Ib 
pavload through a velocity change of 
26.000 rps ya 

The principal problem concerning 
the feasibility of propulsion by con 
tained nuclear explosions revolves on 
the question of whether a thrust cham 
ber can be made strong enough to con 
tain the explosion and at the same time 
light enough for acceptable vehicle per 
formance. Cole calculates that his 
l-million Ib. steel thrust chamber would 
be more than adequate 

Shock transmission from thrust cham 
ber to pavload should be significant 
iess than in the external explosion SVS 
tem where the entire impulse is di 
rected against a shicld at the rear of 
the vehicle, according to Cole. The 
problem of shock transmission in the 
Model I nuclear pulse rocket, he says 
can solved by making the thrust 
chamber wall in two concentric shells 
ind filling the intervening space with 

ompressible shock absorbing gas and 








TAY = Sty ° 
NATO Chooses Breguet 1150 ASW Aircraft 

Paris—United States and four NATO nations will jointly finance and produce the 
Breguet 1150 Atlantic twin turboprop anti-submarine aircraft. 

Ihe Breguet aircraft a year ago won a NATO competition for a standard ASW 
aircraft (AW Dec. 15, 1958, p. 35). First of two prototypes already under construc- 
tion is expected to fly toward the end of 1961. The Atlantic, powered by two Rolls- 
Royce Tyne turboprops, is slated to replace 200 NATO Lockheed P2Vs. 

Nations involved in financing in addition to the U.S. are France, West Ger- 
many, the Netherlands and Belgium. U.S. funds will come out of its Mutual 
Weapons Development Program (MW DP 

Ihe five nations will assume responsibility for the supervision and financing of 
the project. Over-all management of the program will be handled by a special steer- 
ing committee. Construction work will be done under the executive supervision of 
the French Air Ministry's Technical and Industrial Section (DTI). 

Construction both at prototype and production stage will be shared by a 
consortium of five West European companies: Breguet and Sud Aviation in France, 
Dornicr in West Germany, Fokker in the Netherlands and ABAP in Belgium. 
Latter group represents three Belgi companies, SABCA, Avions Fairey and 
Fabrique Nationale d’Armes de Guerre (FN 

Engines for the two prototypes will be supplied by Rolls-Royce while much of 
the electronic equipment will come from the U.S. However, West European 
companies may eventually build eng s and electronic equipment for the Atlantic 
under license 

The Atlantic is a midwing land-based aircraft carrying a crew of 12. Span is 
124 ft. length, 90 ft.; height, 35 ft. Wing area is given at 1,292 sq. ft. and gross 
weight 86,000 Ib 








by 


building a shock absorbing ft. in diameter but now weighs 200,000 


between the thrust chamber an instead of 1l-million Ib 

t of the vehick Including expellant costs ($5 per Ib.) 
Heating problems, Cole sav well as energy capsule costs ($10,000 
controlled by a combination of er unit), Cole obtains a total propel- 
apping and transpiration co int cost for his Model II nuclear pulse 
Assuming that bomb costs will cket of $25.80 per pound of payload 


res 


WT 


' 
tO 


0 | 


$100,000 per bomb in the fu (his figure is based on the following 
possibly even to $10,000—Col parameters, assumed and calculated: ex- 


mates that propellant costs would haust velocity, 37,200 fps. sec. (specific 
from $70 to $700 per pound of pa mpulse equals 1,150 sec.); propellant 


for 


pu 
tio 
20 


his Model I nuclear pulse rocket fraction, .90; kinetic energy per pulse 
In his proposed Model II nu 1.2 x 10” ft. Ib.; payload, 2.92 million 
Ise rocket, based on design a lb.; gross weight, 6.72 million Ib.; num- 
ns which seem reasonable for ber of pulses, 5,800; expellant mass per 


vears in the future, Cole r pulse, 558 Ib 


the factor of conservatism in the Even more cconomically attractive 


of 


the thrust chamber from is Cole’s Model II-A, a larger version 


Model | to a factor of 4. The sy f Model II which uses 0.1 kiloton 


cal 


stecl thrust chamber is stil energy capsules. The Model II-A 
thrust chamber is 282 ft. in diameter 
ind weighs 2 million Ib. Capsule and 





Development C Yommand. 


consideration. 





New York—Russia will launch a manned satellite by late spring or carly summer 
the opinion of Brig. Gen. Don Flickinger, director of life sciences, Air Research and 


Flickinger believes the Pacific area, recently designated by the Russians for missil 
impacts, will be used by Soviet scientists for water recovery of their manned satellit: 

Gen. Flickinger pointed out at the annual meeting of the American Astronautica 
Society that the location of the Pacific impact area was a likely spot for a Russian 
satellite to come down if the re-entry signal were given at a Siberian command sta 
tion. It seems unlikely, he said, that the Soviet would reserve this area simply t 
put on a public demonstration of the accuracy of their missile guidance systems. 

When they do launch a manned satellite, Gen. Flickinger believes that it will bx 
announced as a scientific experiment and not simply as the fact that they have put a 
man in space. The satellite will probably be a two-man vehicle, he said, because this 
will create a greater impact from the viewpoint of prestige. Also, two men hav« 
a greater safety factor than one; and, in light of the Russians’ publicly announced 
concern with the safety aspect of such an undertaking, this could be an important 


xpellant costs remain respectively 


Soviet Manned Satellite $10,000 per unit and $5 per pound. 


Gross vehicle weight is 67.2 million Ib 

nd pavload 29.2 million Ib. The re- 
sultant total propellant cost for Model 
[l-A is $7.90 per pound of payload. If 
Model IIl-A were to be redesigned in- 
tead of simply scaled up from Model 
II, Cole believes it would be possible 
to obtain a propellant cost of $6.50 
per pound of payload. 

Considerably different, Cole’s Model 
II] vehicle is a nuclear pulse jet, not 
rocket. Energy source would still be 
ontained nuclear explosions but the 
expellant would be air taken from the 
surrounding atmosphere. Principal mis- 
sion of this nuclear airbreather would 
be transportation of payloads from 
irth to near satellite orbits. 
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USAE lightens Rules Defining Mercury Test Launch 
a e " Wallops Station, Va. — Boilerplate 
Industry, Retired Officer Relations Mercury capsule carrying a 6 Ib. monkey 
my was launched here last week in a test 
By Katherine Johnsen We have adopted them in conver of the Mercury — rocket system 
sation. We have no written regulations 
Washington—Air Force quietly issued We have been waiting to discuss this 
a seven-page regulation designed to pre with Mr. Hebert’s investigating com 

clude possible industry influence in the mittec . 

actions of USAF officer n the open Gates also staunchly defended the 
ing day of Congress, it was disclosed Bahamas entertainment of top Defense 
in testimony released last week by the ofhcials by the Martin Co. (AW Dec 
Hiouse Appropriations Committe 7, p. 25) following a suggestion by Rep 
Ihe new regulation § enlarge the Jamie Whitten (D.-Mhiss.) that it wa 


scope as to what constitutes “selling” tied to continuation of the Martin 


under high aerodynamic loads 

Capsule was separated from the 
booster at 36,500 ft. and recovered by 
helicopter after its parachute system 
lowered it into the Atlantic 12 mi. from 
the launch site. The female monkey, Miss 
Sam, was alive and apparently in good 
condition when checked immediately 
after landing and before being flown to 
Brooks AFB, Tex., for detailed examina- 


tion and study 








by former officers employed by con Mace missile program by the r Fores 





tractors, requires them to register with Whitten asked 

the Air Materiel Command, and . ‘Were these trips made in an effort — the defense establist 

ofhcers on active duty against acct by Martin to prevent the Congre from sae o a Coes yi 

cheaeitien idee: esis Sh oan Meek oni asisting cn putting Of nc a ve x a period of two years after leaving 
5 ‘ ete asian pees = government service AW Jan. IS, p 


even be “interpreted” as improper contracts until the missile was proved 5 Rep. Carl Vinson (D-Ga chair 


Defense Secretar nT rATCS r do you know? man of the Armed Services Committe 
ipparently was unawar i Gate replied that nor / it 1id hearings will be held “as soon a 
had no bearing on the Mace contr possible” and that the measure would 

Air Force reque st for S12 million hye passed it this s mn of Congr 

n the Fisca 19¢ budget The hx wings are expected to be bricf 

e House Appropriations requested 1s 
fense Department t upplh i list of the 
| t defense contractor howing 

turned down the , f defens 

the fund rT aC hy re ‘ ver the 


aveE ind c < im the 





Soviets Test Rocket 
Washington—Soviet Russia last week 
fired the first of its “more powerful 


News Digest 





space rockets more than 8,000 mi. trom D 4 ft 
' ¢ ouglas ircta 
a new site near the Aral Sea into the > 


: Congr 
Pacific Ocean. U. §S. Defeme Depart ge "2 
e USAF Maj. G a < i ’ . — 2 
ment said the rocket “‘apparently did fall , aaj cn. James Ferguson wa ding N 


Martin ¢ it tl t 
within the impact area” described by " ae : . 8 : ~ 

ton B } 4a 
Russia on Jan. 8, and Russia claimed ‘ 


the nose cone of the last stage of the 


nh 


7 } 
SACKIO“ 


European Airways team 
Lord Dougla ] 


rocket, designed to pass through the = + Ip : , : 
: the depu nef of t for British 


dense lavers of the atmosphere fell 
within 1.24 mi. of the “predetermined 
pomt 

Impact was registered by rada ti 
cal count and acoustic devices aboard 
the three 3,800-ton Soviet tracking ships 
Sibir, Suchan and Sukotkah. Rocket 


e Gen. Nathan Twining 
carried telemetry and was “also used to , 5’ 


. nt ¢ ] f Staff. a 

check performance of certain scienti fu : ( R 

instruments and to make required meas “3 ( D 

ett O 
urements,” Russia said 
New launch pads are located on an : : d 
island in the mouth of the Amu O ir. 1. At the time, Gen. Andersor Scandinavian Airlines System Sud 
“ mmander ove Caravelle twinict tra ort cra‘ 1 int 

Dar’ya River, which empties into the eae ; \ ' ravenle twinjct transp ashe 

! trip w r hilltop last week dunng an ipproach 


Aral. All three Soviet ships carried . o~ , . ; : : 
eputv chicf of st personnel. He to Ankara, Turkev, airport. None of the 


tracking gear and one carried large cargo } : 
ime commander-in-chief, Pacif A ft. pcrson iboard survived 


booms that might be used for nose one 
a ree in August 


Other developments last week indica Dr. Guy Suits is vice president ind 
tive of the interest in Congr nm lirector of research for General Elec- 
industry-military relationships include ric Co., not Ampex Corp., as reported 
e Rep. Hebert—introduced legislation — in last week's article on GE's new ther- 
banning former officers and civilian off- moplastic recording technique (AW 
cials from “‘sellirtg’’—be it a concept or Jan. 18, p. 87 


recovery. All had what appeared to 
helicopter landing pads at their sterns 
and what appeared to be small, high-fre 
quency radar antennas, possibly to help 
in pinpointing nose cone impact by 
means of a transponder in the cone. 
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FAA Budget Stresses Airway Needs 


Agency’s Fiscal 1961 requests total $654 million: 


represent $143.5 million increase over this year. 


By Robert H. Cook 


Washington—Federal Aviation Agency is concentrating upon the 


tot 


and expansion of its air traffic control system in Fiscal 1961 budget r 


submitted to Congress last week 


otal funds of $654 million requested represent an increase of $14 
million over the Fiscal 1960 budget and reflect FAA's carly progress in 
ing out plans for modernization of the nation’s airways 


Of the Fiscal 1960, 
$64.3 million is scheduled to cover the 
full-vear costs of services initiated on a 
part-vear basis during 1960 plus the 
of operating added facilities that 
should be ready during the vear under 
previous appropriations and 4,547 new 
employes, most of them technicians 
Addition of the new personnel would 
give the agency a total work force of 
39,152 persons, of whom 40% will be 
engaged in trafhe control Another 
+0°% will handle maintenance work, the 
administrative 


increase OvVCT 


cost 


remaining 20 duties 
Major portion of the increase has been 
lotted to expanding air navigation 
it a cost of $195 millon, an 

ise of $76.8 million over the Fiscal 
budget Funds would 

r the cost of constructing additional 
ite traffic 
wers, the purchase of nine ai 
ind the installation 
radar equipment and other navi 


1961 illocation 


control centers and air 
ivcncy US¢ 


rational aid 
Research and 
$65 million are being requested, an in 
of $16 million over Fiscal 1960 
has been requested pn 


deve lopme nt funds of 


iIncTcas 
to mect FAA's planned five vear 
schedule implémented in 1957 by th 
Civil Acronauti Administration fo 
modernization of the airways 
Balance of the FAA budget estimate 
provides $6 millon for operations and 
maintenance costs of Washington Na 
tional Airport for the year plus cost: 
necessary to train personnel and acquir 
needed equipment for the opening of 
Dulles International Airport near Wash 
ington by July, 1961] An additional 
$5 million also was. requested to pro 
vide greater safety and operating efh 
ciencies at Washington National. FAA 
hopes to receive authority to establish 
private corporation to operate both 
uirports through legislation that would 
permit all revenues earned to be applied 
to the operating costs of the airport 
and payments of interest on the govern 
ment’s investment in the airports. 
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Including the extra sum of $ 


lion previou ly authorized by ¢ 
for aid to airports under an exter 
Public Law 86-72, FAA's tota 
obligational authority request 
be $717 million 

Breakdown of FAA's budget 
that a significant part of 


over the cost of 


shows r? 
cations will 
ind navigation installations th 
been in operation for a portion of 
1960 and those still to be add 


ypnati mn 


budget ypt 


current 
improvement will total § 
by the end of Fiscal 1960 
Continuation of the expan 
through Fiscal 1961 will 


urport conti 


gram 
in additional | 


} rt ; 


] 
compict nor 
Vorta 


landing 


range 
location 

: } 

ipproach 
SY alrpor ng-range fradat 


ind air 


27 locations for en route traffic, and 27 
terminal area trafic control radar bea- 
cons 

In addition, this portion of the 
budget covers the cost of nine new 
transition terminal center buildings at 
in estimated cost of $17 million, and 
the purchase of the nine aircraft. The 
buildings will be contracted by FAA 
which estimates it will save $700,000 
by spending its own money as com- 
pared with the past practice of leasing 
uch facilities from private firms. 

FAA has authority in the Fiscal 1960 
budget for the purchase of one aircraft. 
With Fiscal 196] funds, the agency 
plans to buy two jets for flight inspec- 
between 24,000 and 40,000 ft. 
iltitudes and seven other aircraft for the 
training of flight inspectors. No deci- 
ion as to the type of aircraft models 
to be purchased has been made 

Funds for research and development, 
FAA said, are being planned around a 
ontinuation of the projects formerly 
handled by the Airways Modernization 
Board. Much of this work will be con- 
tracted to industry with experimenta- 
tion and evaluation conducted at the 
FAA's test center in Atlantic City, N. J 
FAA said only the “most compelling 
needs” are being included in its re- 
earch program, which accounts for less 
10% of the agency's budget 


tions 


than 

lollars 
Major projects the agency says it will 

ontinue to explore include automatic 





(Summary of New Obligation 


Appropriation 


Expenses 

Research and development 

Establishment of air navigation facilities 

Operation & maintenance, national capital 
airports 

Construction, national capital airports 

additional 


Construction & development, 


Washington airport 

New obligation authority included in Presi- 
dent's budget 

Grants-in-aid for airports (enacted) 


Total new obligation authority 


Grants-in-aid for airports (liquidation of 


contract authorization) 





Federal Aviation Agency 


Authority Budget Estimates 


Appropriation 


$573,495,000 


Fiscal 1961) 


1961 
Estimate 


1960 

Difference 

+ $64,300,000 
+ 16,275,000 
+ 76,800,000 


$383,000,000 
65,000,000 
195,000,000 


$318,700,000 
48,725,000 
118,200,000 


+ 3,600,000 
+ 5,000,000 


6,000,000 
5,000,000 


2,400,000 
— 22,470,000 


22,470,000 


654,000,000 
63,000,000 


510,495,000 + 143,505,000 


63,000,000 


$717,000,000 + $143,505,000 


$47,500,000 $80,000,000 + $32,500,000 











usc Of automatic 
information and 
landing 


trafhe control, joint 
weather distribution 
development of an all-weather 
system. 

he agency also hopes Congress will 
enact an airways users charge by means 
taxes irged b 


fis 


of new aviation fuel 


President Eisenhower in 


message. Based upon raising the pres 
ent gasoline tax from 
gal. plus a 4 
fuel, FAA estimates that tl 


nnual rever 


to 


pect gal 


ent | g 
would pr 
million to 
svstem—$50 million 


and $39 millior 


hlons 


gine aircraft 


CAB Budget 


rs, includ 
intra-Aiask 


lependent 


OVC! 
the 


INnCcTCASC 


CAB represent an 80% 
1958. 


the payments granted in 
President said 

CAB’s budget request 
584,000, of which $68,984,000 covers 
Fiscal 196] Salar 


and expenses estimated increased $675 


totals $76, 


subsidy estimates 


000, while predicted subsidy payment 


were calculated at $10,484,000 above 
the $58.5 million expected for | 
Subsidy 


1OSO totaled 


payment for 


$54.844.500 


AOU 


the expense of operating 


ment nd naugurating 


} |] 


subsid 


Sayen Charges FAA Program 
Causes Pilot ‘Resentment, Anxiety’ 


By L. L. Doty 
Washington—Cla 

ot th Ai 
charged last week tl 
Agen \ Cl 


resulted in 


president 

non 

imong pilot 
| 

d + 


Ing aSK¢ 


+ 


Subcommitt 
Mike Monro1 
in a 42-pag 
the FAA 


while 


frankly criticiz« 


in this and other are 
ase In a manner that 
ommittee with a de 
tion of the 


safety issu 


LITLine 


Area of Investigation 

[he Senate ubc 
carlier heard FAA’s side to the an 
problem in testimony by its Admini 
trator, EF. R. Quesada (AW Jan. 18, p 
3 is investigating airline safety, pilot 
certification, air trafic control, airspace 
requirements and military participation 


in the FAA 


ommiuttce 


ifety 


38 


Here are the major poi 
Sa Nn} 1 esnmon 
® Terminal area facilities. S 


n which tl 
719) 


he + of 


© Rescue facilities. 


iv impain 
fighting and 
5 ~ 

eld af 


mation ava 


1 
| 
! t 


ue facilitic 


In an ecmecrgcn 
c tt ubcommitt 


if possible rm 
id for the nearest 
where adequate 
ind rescue facilities ¢ 
inl the ist of in nergcn 
e Air trafic control. Sce-and-h 
till the primary svstem for pr 
of midair collision, Saven said. He 
idded: ‘““We continue that FAA 


extend positive separation procedures t 


to urge 


all aircraft operating above 10,000 ft. 
as soon as possible ‘a 

e Pilot training. Referring to ALPA's 
cockpit ‘fail-safe concept, Sayen said 
“It is imperative that he (the captain) 
have well qualified and carefully coordi- 
nated assistants and that anv incapaci 
member leave at least 
in full control He 


urged regulatory ac 


tation of a crew 


minimum crew 
ud his union has 
tion in the pilot training area and, while 
idmitting that FAA had adopted rules 


requiring urlines to submit their train 


ing programs ft I he 
ed that th ] hie 
tandard fo ( progral at 


| maximum u 


’ 


n training program 


© Copilot proficiency. Saven 
bAA 


\ nd require 


} ’ ] 
cently proposed 


© Ruk 


; ’ 


Airline 


rhier thi 


titi 
Jan 


AW 


7 
clopment 


Bakke stated that studies 
howed initial damage wa 
in the right forward section 


th No 3 


iccident 
the plane 
lized 
f the fuselage 
engine 

Further testimony, showing that the 
body of one passenger—which was em 
bedded with such foreign matter as 


opposite 
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Was 


steel wire, brass and * > of wood 
point 


found some 18 mi. from the 
of impact of the main portion of the 
airplane, brought a suggestion of a 
bomb explosion from Sen. Monroney 
Following this phase of the hearings, 
the Federal Bureau of Investigation 
joined in the accident investigation 

In his testimony, Sayen admitted that 
there appeared to be no single cause or 
trend to last vear's accidents but added 
that they fell into two rough cate 
gories: disintegration of aircraft in the 
air and approach landing accidents 

On the latter point, he said that there 
are now 569 airline airports in the U.S 
but, according to FAA planning figures 
for Fiscal 1959, there are only 210 air 
trafic control tower services, 122 sec 

we a 


onda airport surveillance 


radar, 30 radar 


landing s\ 


and 23 


long range 
ISS instrument 
h light svstems 

light systems 
low densit 


d flashing 


th if sore 


d for 
terminal area navig 


landing 


iirline servic 
tions of 


d that all resear 
d for necessars 
been completed 

AA) administrat 
search program 

that most of th 
is available 

e any remaining decisi 
further delay should 
because of 


vernment 


equ if¢ 
iround airport 
idopte d 


zoning appro 


gulation 
hould not repr 
with ifety tand 


rons ar till per 
idential housing 
runways and add 


We seem to be capable of construct 
of miles of super high 
in the country but find it im 
ible to secure another 1,000 ft. of 
concrete on marginal airport runways.” 
Saven was sharply critical of the phi 
losophy that pilots should be required 
to follow “the book” under all circtim 
stances in flight operation. He said it 
was “flirting with death” to ask that 
pilots follow ngid patterns established 
by “desk-bound personnel” for all in 
cidents that may arise in the operation 
of an aircraft. The man in control of 
the airplane, he said, is best qualified 
and trained to be the proper judge of 
the action that should be taken in 
given circumstances, 
Saven refused to respond to chal- 
lenges brought out earlier in the hear- 


thousand: 
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MATS Cargo Plane 
Washington—Military Air 
Service is being permitted to request 
$50 million in Defense Department's Fis 
cal 1961 budget for development of a 
new cargo-type aircraft. Modernization 
of the 10-year-old flect of MATS 
craft turbine-powered 
planes has been termed essential 
Lt. Gen. William H. Tus 
14, p. 41). 


l'ransport 


with gas 


commander, 
ner (AW Sept 











that 


ALPA 


pecinc case 


ings D' Ou ida 
pres nt an 
ition of “harassment 


ctor He 


iccu 


line pilots to be extremely critical of 
the inspection and enforcement poli- 
cies of FAA.” 

Sayen took strong issue with the 
new FAA ruling to become effective 
Mar. 15 that stipulates airline pilots 
must be retired at the age of 60. He 
told the subcommittee that he found 
no air safety justification for this rule 
ind added that no accident or inci- 
dent has ever occurred which has been 
ittributed to the age of the pilot 

Stuart G. Tipton, president of the 
An I ransport Assn., in testimony pre- 
ceding Sayen, praised the Federal Avia- 


tion Agency as “constructive, aggres- 


ive, fast-moving and firm 
Tipton said, however, that 


\A pro 
governing proposed rules arc 
‘proper attempt being 
made to find out what effect on the 
ndustry” they will have. He admitted 
there is “nothing wrong” with the Ad- 
ministrative Procedures Act but said 
bare compliance” with this act 
opportunity for an ex 
hange of ideas and information essen 
tial to sound safety regulations. His 
commendations 

“Prior to the issuance of a notice of 
proposed rule making, the FAA should 
onfer informally with the airlines, and 
others concerned, to get a better unde 
standing of: the nature and posture 
the problem—indeed, whether a _ pr 
m actually exists; possible methods 
olution; and the direct and indir 
effect of various solutions.” 


edures 
issued without a 


not provide an 


Pilots Protest CAB Crash Ruling 


W ashington—A 


he hind 


line 


iment 
ider \ ] h claimed 
people (AW Jan. 18 
tacked bv the 


number of re spe 


ALPA Presid 
union members at Am 


“maligned a 


th 


union as 
curate in t 
According to 
Saven 
feel the 
ind onveniently wrote 
off the books” rather than d 
the cause which would prev 
tition of such accidents 
ALPA will ask the CAB t 
1 portion of the report and 
In the judgment of. air! 
Saven the accident 
marginal weather conditions 
ipproact: ind landing 
“some mechanical 
ult 


report 


said, 


quate 
sibly combined with 


or instrument malfunctionin: 


ng in an inaccurate altitude indicati 

Although the Board’s accident 
port did not mention La Guardia’s ] 

facilities as having plaved am 
in the accident, the ALPA 
emphasized that Oscar Bakke, CAB 
director of safetv, told the Aviation 
Subcommittee of the Senate Interstate 
and Foreign Commerce Committee in 
vestigating air safetv that the accident 
probably would not have occurred had 
there been high intensity approach 
lights to the runway 

While agreeing with CAB 
mendations that flight simulators be 
required pilot training and that air 
craft instruments undergo more inten- 
sive testing before use in operational 
airline aircraft, ALPA specifically ob 
jected to the Board’s listing of possible 
misinterpretation of the altimeter and 
rate of descent indicator, inattentiveness 
ind an erroneous setting of the cap- 
tain’s altimeter, as contributing factors 

“It is highly preposterous,” Saven 
said, “that three crew members with 
a total of 48 vears experience and 47 
027 flying hours ameng them could all 
simultaneously misread a basic flight in 
strument, not once, but several times.’ 


statemen 


recom- 
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“IDEAL c PACITY-“NOT Too LITTLE. OT Too MUCH”. 


RIGHT 
FOR 








THE ARGOSY OFFERS 

134 short tons capacity 

Turnround in under 20 minutes 
Simultaneous double end loading 
Unobstructed freight hold end to end 
No freight restraint barriers necessary 
Direct loading from standard trucks 
Power operated freight doors 

Full pressurisation 

Established after-sales service 


Long periods between overhauls 


Adjustable bulkhead and fold-away 
seats give great flexibility for 


mixed, passenger and freight traffic. 


A.W.A. ROLAMAT LOADING SYSTEM: 
This rapid loading system has been used in 
many countries on route operations. 

It has a low weight penalty and suits any 
standard truck. With the Rolamat two men can 
load two tons of bulky cargo — such as a spare 
engine in under ten seconds. 

POWERED BY 4 ROLLS-ROYCE DART PROP JETS 


, BRINGS THE COST OF AIR 
TH E ARGOSY FREIGHT DOWN TO EARTH 
HAWKER SIDDELEY AVIATION $32 Duke Street, St. James’s, London, 8.W.1 
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Turbofan Cargo 707, DC-8 


Currently Favored by American 


Washington—Turbofan versions of 
the Boeing 707 and Douglas DC-8 cur- 
rently are in the lead in American 
Airlines’ survey of proposals for develop 
ment of a turbine powered cargo alt 
craft, an airline official said last weck 
American’ preference for cargo 
planes utilizing turbofan engines and 
the need for an aircraft designed to 
incorporate mechanized loading facili 
uithned by William Littl 
president-equipment rt 
rch, in testimony during hearings on 
the Civil Aeronautics Board's Domesti 
Cargo-Mail Service Case 
Littlewood said American has been 
studving proposals for turboprop cargo 
aircraft from Lockheed and Canadair as 
well as the aft-fan versions of the 707 
and DC-8 in an attempt to obtain an 
40-60.000 Ib. and Sf 
100,000 Ib. payload ranges for interm« 


fics wer 


aircraft in’ the 


diate and long-haul service. The airline 
Littlewood said. also hopes to find an 
aircraft that can operate 
flight cost of between four and fir 
cents per a uilable ton-mile 


He told the Board that the three set 
of specifications for the Hercules sut 


at a direct 


mitted by Lockheed and revised specif 
cations for the swingtail Canadair 
CL-44D have failed to mect American's 
need He added, however, that both 
compan! irc continuing to refine and 
mM pro their specifications 

Littlewood told the Board that Amer 
ican wants increased takeoff and lanc 
ing weights in its future cargo plane 

thout the penalty of longer runwa\ 


lengths that usually accompan 
increases. He said the airline f 
these increases—needed to guara 
full pavload and provide sufficient f 


range to assure expansion of th 


cargo route tem—can best bi 
with turbofan engines, which 
pable of reducing the normal 
lengths for turbojets without 
weight or performance penalt 
bining th more powerful 
with some form of boundarn 
trol, at least to the extent of 
Littlewood said, should pr 
yperational performance desi 
Although Littlewood did 
out the runwav takeoff or lar 
tances American wants, he | 
CAB earlier that an improve 
of the Su Hercules 207-2 
takeoff weight of 2 
maximum load of 77,40 
landing distance requiremet 
ft. wa yenalized by the 
quirement for landing 
Most current 
> cargo plan 
rines and improve 
ut almost | 
runway distance 
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‘ 


pecincati 


, . ; 
1 conventiona 
ight of th 


Littlew ( 
in sect in ed for prea 
in both takeoff and landing 
ind is working with the man 
in a study of the problems that 
olved bi 


ved 


incorporating b 





Model 600 jet transport. 


system (AW Jan. 18, p. 50). 





La Guardia Airport is one aspect of American’s search for an extremely flexible jx 
for short hauls and limited airports. The 600 will be able to operate at La Guardia 
American believes, but without the operating margin the airline wants. The airpor 
is something of a question mark because the rehabilitation now under way a 
field does not include runway extension (AW Nov. 30, p. 48). Whether or not 
extension plans develop will affect American’s long-range equipment plans for the air 
port. The carrier might be willing to operate there with less margin than it would 
like for a limited period if future lengthening could be expected. 

The airline’s pressure for further improvements to the 600 is not based on La 
Guardia operation alone. With a reduction in airport requirements generally, the 
airplane could take on routes hitherto considered impracticable for the jet. 


American Requests Convair 600 
Performance Gains 


New York—American Airlines has asked Convair Division of General Dy: 
Corp. for a proposal to lower stalling speed and improve airport characteristics 


The airline believes the four-engine aft-fan jet will more than meet its o 
guarantees, but would like to go beyond that performance point and bring the 
airport requirements to the level of the Lockheed Electra turboprop. 

Boundary layer control might be one way to accomplish this but American ha 
settled on this type of modification. Convair has asked for proposals for suc! 
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control into future turbine-powered 
cargo aircraft 

An economic air cargo operation, Lit- 
tlewood said, also must include ground 
handling costs. Any aircraft which 
American may order must include a 
mechanized loading system designed as 
in integral part of the plane, to lower 
ground handling time 

Citing the disadvantage of present 
irgo loading methods, Littlewood told 
the Board that it now requires approxi- 
mately one-half hour to load 10,000 Ib 
of freight on piston-engine cargo planes. 
Cargo aircraft needed by American 
vould have a pavload capacity three 
times that of present piston cargo 
planes. Without a mechanical loading 
nd unloading svstem, the increased 
pavload, Littlewood said, would triple 
‘round handling times, decrease the 
lesigned speed advantages of turbine 
powered planes, raise total costs and 
decrease aircraft utilization 


Western Seeks Funds 
For Jets and Expansion 


Western Air Lines has announced a 
financing approxi 
nately $21 million which will be ear- 
marked for the purchase of turbojet air 
craft, enlargement of headquarters and 
maintenance facilities at Los Angeles 
International Airport, and general cor- 
porate purposes 

he airline did not disclose the type 
f jet transport under consideration for 
purchase, nor how much of the $2] 
million will be used for buving the new 
quipment. Western has submitted 
proposals to the Civil Aeronautics 
Board in both the Southern transcon 
tinental and Hawaii en route cases, in 
vhich it indicated use of the Convair 
880 or Boeing 720 

Longest Western 
presently has are Los Angeles-Mexic« 
Citv, 1,555 stat. mi., Salt Lake City 
Minneapolis, 991 stat. mi., Los Angeles 
Seattle, 951 stat. mi., and Los Angeles 
Salt Lake Citv, 591 stat. mi 

The greater share of the new funds 
will be raised by offering stockholders 
the rights to purchase 200,000 shares of 


program to raise 


stages 


nonstop 


authorized, but unissued, common stock 


at a ratio and price to be determined at 
the time of offering 

The airline is negotiating with its 
present lenders, the Prudential Insur 
ance Co. of America, the Occidental 
Life Insurance Co. of California and 
the Bank of America N. T. & S. A. for 
the balance of the funds. 

Western’s net earnings for 1959 were 
approximately $4,900,000 or about 
$4.75 a share, based on the number of 
shares outstanding. 

The airline’s board of directors de- 
clared a dividend of $.25 per share and 
a stock dividend of 5%. 





World’s first pressurized light 
Seng | 
YW =a -Te) twin executive aircraft! 


The new Aero Commander Alti-Cruiser now 
&  @) wt iy | A wi Dp Ee a brings busy executives airliner comfort with 
company-plane convenience. Its automatic 
: . pressurizing system permits high over-the- 
yan Iti on ey ruiser weather flights, yet maintains comfortable 
cabin pressures even at 15,000 and 18,000 
foot altitudes. 





In flight and on the ground, the Alti-Cruis- 
er’s air-conditioning system automatically 
maintains ideal comfort conditions. The 
—_-— tastefully designed cabin includes such 
a ee luxury features as deep-pile carpeting and 
E individual reading lights and air vents — 


pecs gy =~ —— al ‘ similar to those on the most modern airliner. 





Clean high-wing design provides bird-like 
i stability in flight. Excellent short-field per- 
i om formance eliminates the need for long con- 

= ae crete runways... permits flights to far-flung 

a —— i, industrial outposts with rugged dirt fields. 








At a cruising speed of 227 mph, the Alti- 
Cruiser’s 1550-mile range makes one-stop 
coast-to-coast flights practical. 
DIM Like its non-pressurized sister ships, the 
BY A Aero Commander 500, 560E, and 680E, the 
F aa new Alti-Cruiser is equipped with Macwhyte 
tf Hi-Fatigue control cable. 
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Macwhyte Aircraft Cables, Terminals, Tie 
Rods, and Assemblies meet the requirements 
of aircraft manufacturers, airlines, and 
military specifications. You may obtain a 
copy of Aircraft Catalog A-3 free on request. 
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New York Harbor Airport Site Proposed 


By Glenn Garrison 
New York—Maritime interests are 
proposing that a new jet airport be 
constructed closer to New York than 
the proposed Morris County, N. J., 


airport site by filling a section of 
New York Harbor off Staten Island 
Such a project also would improve the 
vort’s facilities for shipping, propo 
nts Sav 

The Port of New York Authority 
has been waging a battle in New 
Jersev to gain support for its preliminary 


plan for a fifth regional airport to be 
located in Morris County (AW Dec 
21, p. 30) and shows no interest in the 
Staten Island plan. Port Authority 
speakers were blanketing the area to get 
icross to resistant local civic and politi 
reasons for choosing th¢ 
ite in New Jersey 


cal groups it 
Great Swamp 
Idea of locating a new airport just off 


Staten Island in a shoal area now com 


pletely unused was advanced by Wil 
liam J. Myles, a marine equipment 
dealer and expert on the waters of 


the port. Under the plan, an airport 
site in the shoal would be filled with silt 
dredged from the harbor, and the main 
ship channel would be widened and 
deepened in the process. Two islands 
bandoned by the federal government 
ind now unused would be incorporated 
in the filled area. Mvles said the dredg- 
ing would be feasible and economical. 

With construction of the projected 
Narrows Bridge between Staten Island 
and Brooklyn, the airport site would be 





Airport Disapproved 


New York—Port of New York Author- 
ity’s plan to build a $220 million jet 
airport in Morris County, N. J. (AW 
Dec. 21, p. 30) was overwhelmingly dis- 
approved last week by both houses of 
the New Jersey legislature. The agency 
needed the sanction of legislatures and 
governors of both New York and New 
Jersey before it legally could proceed 
with the plan. 

The Port Authority will complete its 
definitive study of the need for another 
major airport in this region to handle ex- 
pected traffic increases, the agency said 
last week. Recommendations based on 
this study will be submitted to the states 
involved later this year and if the Author- 
itv believes the project has been killed, 
it is expected to explain why in detail. 

The New Jersey legislative resolutions 
disapproving the Morris County plan 
recommended support for another New 
Jersey site as the location for another 
airport. This site would be in Burlington 
County. 
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APPROACH paths from the southwest into Newark, La Guardia and Idlewild airports are 
indicated above, with the La Guardia approach offering the most conflict with the proposed 
Staten Island airport. Other lines represent typical approach paths from other directions. 


readily accessible to New York 
short causeway to Staten Island 
All approaches to the proposed 
port site could be over water 
aircraft noise problem would b 
mal. If feasible, such a project w 
seem to offer an unusual opportunity 
locate a large-scale major airport al 
within the environs of a huge cit 


at the same time avoid interference wi 


property or community comfort 
But the feasibility of the plan 
been discounted by the Port Auth 
and the Federal Aviation Agenc 
cause of the disruption that woul 
cur to already crowded traffic patt 
in the area. Both Newark Airport 
La Guardia Airport holding | 
and approaches would be invaded 
traffic serving the proposed site 
The Port Authority said it had 
studied the site, did not plan to be 
of the obvious impossibility of 


theory 


trafic control situation. Operation of 
such an airport would require the clos- 
ing of La Guardia. 

But a Port Authority spokesman told 
Aviation Week the proposal appeared 
practicable except from the traffic con- 
trol standpoint. 

Ihe Port Authority and the airlines 
currently are undertaking the first 
phases of a $56 million rehabilitation 
program at La Guardia and plan to use 
the airport indefinitely for short and 
medium haul airline traffic and corpo- 
rate aircraft. 

Myles has the backing of at least one 
major business interest in the Port 
district. James McAllister, major tow- 
ing operator in the port and elsewhere, 
has begun a campaign to present the 
proposal to various port groups. Mc- 
Allister believes the project would solve 
the airport problem and provide addi- 
tional anchorage space in the harbor. 
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R. E. McDonald, General Manager, 
Remington Rand Univac Military 
Division, who has guided the 
development of all the company’s 
significant military systems. 


Noel T. Stone, Chief Engineer, 
Military Division: “Specialized 
operation enables us to concentrate 
on the unique demands of military 
development. Our reliability effort, 
for example, has no counterpart." 


John H. Vye, Director of 
Marufacturing: “Complete facilities 
for design, development, testing, 
production and field service allow 

us to keep all elements of a program 
under one roof.” 


Lawrence Reid, Manager of Military 
Field Maintenance and Training: 
“Univac field maintenance is fully 
integrated with all phases of the 

military division, drawing at any 

time on the full resources and 
experience of the entire group.” 


James R. Redding, Director of 
Military Applications: 
“Experience ... We can only point 
to the work we've already done.”’ 


REMINGTON RAND UNIVAC 
Military 
Division 


A task force committed 
fo defense programs 


An intensified program to bring Remington 
Rand Univac’s capabilities fully to bear on 
defense programs has resulted in the 
deployment of our St. Paul iaboratories as the 
company’s MILITARY DIVISION. The 
division embodies complete capabilities for 
research, design, development, testing, 
production and field engineering. 

The division is a seasoned, functioning unit, 
with a depth of experience gained in the 
development of a distinguished series of 
defense systems. Equipment developed here 
has pushed the limits of reliability to the 
farthest point thus far attained. The division 
is fully capable of undertaking the most 

exacting programs involving automatic 
data processing, control systems and 


specialized electronic equipment. 
UNIVAC® 


Remington Fland 
SE NEAVANG: 


Control and data systems developed by the Remington Rand Univac 
Military Division include: 

ATHENA, the Ground Guidance Computer tor the U.S. Air Force 
ICBM TITAN. 

TACS AN /TSQ-13 (Tactical Air Control System for the 

U. S. Air Force) 

BOMARC Computer for the U. S. Als Force Target intercept Program 
SEA SURVEMLANCE SYSTEM FOR THE U. S. NAVY 

AM /TSQ-28 (Advanced Computer for the U. S. Navy) 

Additional information describing capabilities and experience or 
Career opportunities may be obtained by writing to Remington Rand 
Univac at the sbove address. 
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P Alitalia, the Italian state airline, car- 
ricd 39,596 passengers over its transat 
lantic routes during 1959 as compared 
with 26,425 in 1958. Cargo carried by 
Alitalia jumped by 129% to 1,685,725 
lb 


> Austrian Airlines reports that it car 
ned approximately 74,000 passengers 
during 1959, its first full year of opera 
tions, and posted a load factor of 
40.1%. The European airline also re 
ports that it had a 95% on-time record 
for the vear 


> Chicago Helicopter Airways year-end 
figures show that it carried 204,393 pas 
sengers for an 87.7% increase over the 
previous year. CHA flew 1,990,109 res 
enue passenger miles, up 84.3% over 
1958 The carrier posted a 50.7 
load factor and completed 93.9% of 
scheduled mileage during 1959 


> Hawaiian Airlines carried 514,771 pas 
sengers during 1959, an 18.1% increase 
over the previous vear. Also during 
i959, Hawaiian transported 21 million 
lb. of air cargo between the Islands 


P International Air Transport Assn. 
Clearing House reports international ait 
of $751,944,000 for th 


5 


first nine months of 1959, 25% in 


line busine 


crease, up one quarter over the sam 
period of 1958. Interclearances between 
the IATA Clearing House and the Air 
line Clearing House, Washington 
D. C., rose 15% over the nine-month 
period of 1958 to $27,774,265 

P Irish International Airlines carned 
578,000 passengers on its transatlanti 
unt | uropean routes during 1959 for a 
13% increase over the previous year 
lransatlantic passengers rose from 13 
000 in 1958 to 23,000 in 1959. During 
the vear, the carricr flew 10,300 tons of 
mail and freight and flew more than 
6,289,000 mi. over its combined Atlan 
tic and European routes 


> KLM Royal Dutch Airlines estimates 
that it carried 1,103,000 passengers in 
1959, 142,000 more than in 1958. The 
Dutch carrier lew 207,000 hr. and mor 


than 48 million mi. during the vear 


> Northwest Airlines’ year-end report 
shows that it carried 1,826,687 domestic 
passengers a total of 1,.384.345.076 
revenue passenger miles in 1959, in 
creases of 15.9% and 24.6% respec 
tively. The airline flew 353,776,776 in 
ternational revenue passenger miles for 
a 1959 total of 1,738,121,852, respec 
tive increases of 18.8% and 23.4%. 
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AIRLINE OBSERVER 


> Russian aircraft designer A. N. Tupolev has told the Supreme Soviet the 
new Tu-124 medium-range transport made its first appearance on Russian 
airports late last year. Tupolev said the plane is “designed for wide use on 
Soviet airlines” but gave no specifications or performance figures. Earlier, 
the Russians said the plane will feature “more powerful engines of a new 
type” designed by P. A. Soloviev (AW Jan. 4, p. 27). 


> Increases in domestic trunk ach traffic continued to outstrip total 
gains registered in revenuc miles during 1959. Final figures 
reported last week by the Air port Assn. show that revenue passenger 
miles recorded by the trun} 1 all categories of traffic reached 25.3 
billion for the year—a 15% er 1958 (AW Dec. 14, p. 39). Coach 
traffic for the year, however, t 12.29 billion for a 22% increase. First- 
class traffic reached 15.84 bill nue passenger miles for a 15% increase 
over 1958. Coach traffic ha nsistent gains—even during 1958 when 
the airlines were hard hit bi cession. During 1958, monthly first- 
class revenue passenger mil ined at about the same level of 1957 
figures. As a result, the 15 n revenue passenger miles shown for 
1959 is only slightly higher t 15.01 billion reported for 1957 period. 


> Eastern Air Lines jet surcharges proposed for New York-Miami and Boston- 
Miami routes have been approved by the Civil Aeronautics Board. However, 
proposed first-class jet surcharges on other routes, including those between 
Miami and Detroit, Cleveland and Chicago, were suspended for investiga- 
tion on grounds that they are substantially higher than surcharges for similar 
jet services. The Board noted that Delta’s Chicago-Miami first-class sur- 
charge was $6 as compared with the $10 surcharge proposed for the same 
route by Eastern. 


f runways at Addis Ababa and Asmara 
tual operation of jet transports by Ethio- 
studied include the Boeing 720B and 
ing given to further runway lengthening 
vhich are at about 8,000 ft. elevations 
5.700 ft., at Asmara 7,000 ft 


> Ethiopia is starting the 
to 9,500 ft. as part of plan 
pian Airlines. Aircraft being 
the Sud Caravelle. Study 
to 10,400 ft. at the two 
Longest runway at Addis Al ‘ 


> Military Air Transport Service has awarded $1.5 million in contracts to six 
airlines for the transportation of Defense Department passengers during 
January and a part of February to replace airlift lost with the grounding of 
63 Lockheed C-121G aircraft powered with the Curtiss-Wright R3350-91 
engine due to engine inspections (AW Jan. 4, p. 27). 
> Continental Airlines last 

the pur ha 


acceptance of Hilton Carte Blanche 
transportation. Three U.S. carriers 
igned contract Hilton Credit Corp. agreeing to accept 
the credit plan—Northeast A Pacific Air Lines and Western Air Lines 
AW Oct. 12, p. 48 

> Acroflot plans to introduce nonstop Tu-104 flights between Moscow and 
Cairo this month. The Soviet carrier has been making the jet run in the 
past with a stop at Tirana, Albania 


> National, Braniff and Dé 


ittempting to swav commu! 


have charged Eastern Air Lines with 
wt in favor of the airline’s route request 
in the Southern Transcont Case after the close of the hearing and 
i: Civil Aeronautics Board decision. The three carriers have asked 
CAB to investigate the ch National has submitted to the Board 
more than 20 newspaper f speeches and luncheons conducted 
by Eastern in what National ter » “concerted, extended and organized 
is evidence that t rline is attempting to influence a final 
ure on the CAB. 


ri ; 
prior tO 


campaign’ 


decision in the case by indir 


> Federal Aviation Agency has contracted with the University of California 
for a special course in accident prevention and investigation to be given 
to inspectors of the agency's Bureau of Flight Standards. Course will include 
260 hr. of classroom work combined with field trips. FAA inspectors chosen 
to take the course will be enrolled in the university as special students and 
will receive 10 semester hours of academic credit. 














CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service —our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


ASK FOR LUKENS NINE 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 2'/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. If your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, Ji0 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


NICKEL STEEL BULLETIN 


Helping Industry 
Choose Steels 
That Fit The Job 











Airline Income & Expenses—November, 1959 


(IN DOLLARS 





Net 
Total Total income 
U. $. Mail Express Freight Charter Operating Operating Before 
Revenue Expenses 


Passenger 
Revenue 


DOMESTIC TRUNK 
American 29,504,842 652,117 314,656 1,626,168 32,705,771 32,335,073 370,698 


Braniff 4,979,751 134,166 56,186 161,947 58,030 5,470,757 5,270,977 23,601 
Capital 7,838,805 173,057 108,529 126,88! 15,980 8,371,607 8, 603, 606 — 231,999" 
Continental 3,929,000 59,000 29,000 74,000 13,000 4,182,000 4,244,000 — 324,000 
Delta 8,052,000 156,000 85,000 318,000 8, 822,000 8, 863,000 — 175,000 
Eastern 20,525,908 386,625 860 , 237" 03,749 21,980,935 23,895,552 —2, 268,920 
National 4,868,013 101,658 28,894 160,970 70,311 5,346,900 6,362,713 — 1,054,264 
Northeast 2,048,644 38,136 17,146 45,813 2,189,391 3,038, 587 — 849,196" 
Northwest 5,536,684 202,023 539, 2097 15,195 6,333,414 6,601,150 — 231, 567 
Trans World 19,612,974 569 , 260 1,134,826" 226,206 21,702,349 21,890,343 65,265 
United 18,554,017 655,077 1,640,599° 299,145 21,468,830 24,330,793 —2,836, 691 


Western 4,751,068 110,005 35,000 22,318 5,074,006 4,361,047 619,088 


INTERNATIONAL 


American 449,084 , 266 522,290 605,040 — 82,750 


Braniff $24,663 617, 466 717,153 109, 869 
Caribbean Atlantic 217,835 10,787? 768 233, 556 223,086 10,181 
Delta 258 ,000 0 ,00 284,000 418,000 141,000 
1,713,272 5 75,906* 24,052 1,855,504 1,930,371 103,784 
225 2,882 138,708 134,674 4,035 
2,383 11,467 162,087 328,524 166,437 
496,336° 2,810, 560 3,018,020 ~ 236,504 
3,185,00 27,248,000 28,351,006 1,379,000 

31,00 279,000 510,000 231,000 

1,136,¢ 11,964,000 11,556,000 607 ,000 

1,244, 7,382,000 8,934,000 —1,570,000 

774,00 7,623,000 7,351,000 274,000 

191,0 1,574,000 1,643,000 43,000 

393,784 388,114 5,670 
414,358 463,016 -61,037 
3,620,185 5,698,898 —2,152,403 
749,032 816,175 76,079 
349,382 356,859 15,896 


Eastern 
Mackey 125,284 
National 140,483 
Northwest 1,351,408 
Pan American Combined 21,037,000 
Aleske 216,000 
Atlantic 9,454,000 
Latin Americoe 5,501,000 
Pacific 5,866,000 
Panagrea 1,187,000 
Resort 
Trans Caribbean 257 , 562 
Trans World 2,465,544 
United 668,197 
Western 331,602 
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LOCAL SERVICE 

Allegheny 645,604 1,213 ,094 893, 560 1,018,937 — 125,377 
Bononia 315,376 165 5,143 522,298 575,831 —74,084 
Central 167,623 409 419,377 440,707 — 22,049 
Frontier 448,565 682 881,323 1,094,615 227,702 
Loke Central 229,180 ,649 393,345 383,104 10,241 
Mohawk 744,083 21,817 965,315 946,457 18,858 

3,635* 1,360,554 1,651,085 307 , 968 


North Central 906,877 2 
Ozork 569 , 502 1,860 893,130 932,847 39,717 


Pacific 

Piedmont 575,657 
Southern 294,448 
Trens-Texas‘ 373, 600 
West Coast 455,538 
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,008* 874,647 991,071 65,346 
551 523,221 566,249 — 43,027 
201 663,558 659,905 2,799 
258 787,920 906, 587 — 118,667 


eon oo 


HAWAIIAN LINES 
Alehe 
Hewaiien 549,417 


383,349 , , 328 457° 395,693 383,434 12,259° 
, 495° 746,011 | 684,551 42,055 


CARGO LINES 
842,532 969, 564 771,443 198,121 


AAXKICO 

Aerovias Sud Americana 233,362 238,263 4,901° 

Fiying Tiger " 476,351 1,734,703 1,917,178 — 239,498 

Riddle 448,608 534,476 — 85,668" 
1,628,715 2,070,944 — 415,768" 


Seaboard & Western 
Slick 67,931 1,132,335 1,007, 687 125,039° 


HELICOPTER LINES | 
Chicago Helicopter | 119,970 146,854 267,128 | 231,510 33,192 
Los Angeles Airways 15,625 11,631 111,489 109,573 2,027 
New York Airways 75,158 3,672 F 268,400 | 292,073 —25,501 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 64,985 7,768 


160,565 56,917 36,542 167,405 701,125 684,625 5,511 
6,93 1,962 152,749 157,778 —2,383° 
Cordove 12,272 7,658 5,469 22,172 98,587 98,587 —2,073 


42,900 5,700 400 98,600 85,500 13, 100° 
Northern Consolidated 61,053 42,042 25,092 8,948* 185,554 211,452 — 25,899, 
Pacific Northern 354,817 61,276 65,444 726,202 826,502 —111,977 
Reeve Aleutian 90,663 41,708 28,884 23,086 176,644 133,885 41,897 
Wien Alaska 58 , 580 45,819 23,548 15,268 271,284 328, 527 — 57,244, 


Not avaliable. Property figure ' Net operating income ‘Non-scheduled transportation ® includes federal subsidy 


* Airline division figures ’ Freight & excess boggage *Common carriage 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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MOCKUP of de Havilland DH-121 jet transport cockpit shows roominess available to pilots. Note pictorial navigation display just above 


the throttle pedestal. All warning signals are centrally displayed under the right center window column. 


De Havilland Plans DH-121 Fuel Increase 


By John Tunstall 
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feasibility with this engine arrangement 
of using reversed thrust on the outer 
engines to achieve high descent rates in 
icing conditions. The landing gear has 
ilso been stressed to act as a drag brake 
in the same conditions 

Multiple redundancy is the principal 
safety feature of the triplicated systems 
built into the design to meet the blind 
landing requirements. A duplex auto 
pilot has been developed in which one 
channel output is continuously com- 
pared with the other and both auto 
matically cut out if any disagreement 
cle Ve lops 


Automatic Landing 


It is intended that automatic flarcout 
vill be introduced when the aircraft 
nters service but when this will lead to 
i reduction of weather minimums is 
uncertain. Adoption of full automatic 
landing system is not anticipated much 
before 1970 due to unacceptable azi 
muth tolerance of some ILS equipment 
Nevertheless, the equipment maker 
feel that totally acceptable ILS in 
stallations could easily be readied for th 
ervice date of the DH-121, if the r 
quirements wer firmed 
Notable features of the DH-121 cock 
pit include a pictorial navigation display 
ibove the throttle pedestal and a cen 
tralized presentation of all warning sig 
nals, placed under the nght center 
vindow column 
Pictorial navigation display is favored 
de Havilland but no definite assur 
nee that such a system will be available 
been offered by equipment maker 


Radio Altimeters 


Triple automatic flarcout radio alti 
meters are displayed above the flight in 
trument panels of cach pilot and along 

the radio magnetic indicator which 
n right of the captain's flight instru 
| and below the weath 


latter 


mw thi group are the d p 
ind ‘Tacan indicators 
Grouped on. the forward pedestal are 
the parking brakes, speed brakes and 
poilers, throttles and landing gear 
rs. Aft of the brake lever are the 
dder and aileron trims with tail trim 
mers on cither side of the pedestal. In 
the center of the pedestal are the fuel 
ks and aft mght are the flap and 
leading edge controls. Forward of the 
radio controls at the rear of the pedestal 
ire the autopilot controls 
Engine, landing gear nose and main 
flap and brake indicators are on left of 
the copilot’s panel. Radio and switch 
panels and hydraulic selectors are lo- 
ited on the ceiling. Duplicate nose 
teering wheels are placed at the cap- 
tain’s and copilot’s outboard panel. 
Ihe company says the three-engine 
irrangement gives a cost advantage of 
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CIRCUITS in the DH-121 hydraulic system are powered by the three engines. System func 
tions with two circuits switched out. An electric pump replaces any engine pump and an 


air turbine can energize all three hydraulic circuits. 
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DH-121 triple-engine arrangement vs for a comparatively simple fuel system. Port 
inner tank feeds the port engine; starboard inner tank feeds the starboard engine and two 
smaller outer tanks combine to supply the center engine. Center has 1,200 gal. capacity. 
between 2-3 over a four-engin sales expectations are a minimum of 
below 1,300 mi. stages 300 airplanes. The company thinks the 
Based on a range of 80 plane has a sales potential in the U.S 
takeoff thrust requirement for three and in South America and plans to sur- 
engine configuration is the vey these markets 
the maximum cruising thrus In particular, the DH-121 is aimed 
twin-engine aircraft is overpo\ n at regional operators in Western Eu- 
the cruise by as much as 25 1 rope, the Middle East, Southeast Asia 
four engine aircraft is overpow on and in Australia. Market estimates are 
takeoff by 20%. based on replacement of existing Vick- 
De Havilland has said the DH-121 ers Viscounts and Convairliners. 
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Back at the earth 
terminal.. 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 
has immediate openings 


in the following fields— 


Electrical and Electronics: 
1 Analysis & Design 
ome Design 


n Analysis and Design 
n 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 
Aerodynamic Design 
Advanced Aerodynamic Study 

erogynamic Heating 
Structural Analysis 
esting 
lynamic Analysis of Flutter 


Vibration 


Stroanoth T 
>t gtn 


oelasticity 

sign of Complex Structure 
jectory Analysis 

Space Mechanics 

Weld ng 


MAnata 
Vietaiurgy 


Physics and Mathematics: 
xperimental Thermodynamics 
Advanced Analysis in 


; Anr tinn A 
er Application A 


€ r 
all ¢ 


nera 


G 
c 
C 


omouter Proa 


J 


write to: 

Mr. C. C. LaVene 

Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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Faster Service, New Equipment 


Planned by Aeroflot for 1960 


Moscow—Planning by Aeroflot, the 
Soviet airline, for 1960 includes faster 
service with new and better equipment, 
the beginning of a large new airport 
construction program and establishment 
of regular helicopter service 

In an interview published in Sovets 
kava Rossiva, Aeroflot chief Y. F. Logi 
nov said jets and turboprops will re 
place piston-engine aircraft on routes 
connecting Moscow with Murmansk, 
Riga, Minsk, Kishinev, Simfcropol 
Krasnodar, Mineralnive-Vody, Siktivkat 
Norilsk, Kuibyshev and Yakutsk 

As an example of faster service 
Sovetskava Aviatsiva, official publica- 
tion of the Russian air force, recenth 
reported that the Il-18 turboprop tran 
port can make the round tnp from 
Moscow to Yakutsk, with an intermedi 
ate stop at Krasnoyarsk, in 18 hr. flying 
time, plus 24 hr. turnaround time at 
Yakutsk. This was descnbed as approxi 
mately three times faster than service 
with piston-engine aircraft. ‘Turboprops 
also will displace piston aircraft on 
routes from Moscow to Vienna, Berlin 
Stockholm and Helsinki 

Additional planes will be used on 
routes from Moscow to Peking, New 
Delhi and Copenhagen. The Tu-114 
turboprop transport will be pressed int 
service in the second quarter carrying 
up to 200 passengers on nonstop flights 
rom Moscow to Vladivostok or Petro 





Flying Tiger Strike Off 

Threatened strike against Flying Tiger 
Line by the Air Line Pilots Assn. set for 
last week was postponed indefinitely by 
the pilots’ union. According to a Flying 
Iiger spokesman, ALPA issued a state 
ment saying that it bowed to the re- 
quests of the Federal Mediation Board 
in diverting the proposed strike although 
Flying Tiger said it had no prior knowl 
edge that the FMB was involved. 














Flying Tiger Reports 
Plans to Quit ATA 

Washington—Flying Tiger Line, the 
all-cargo carrier, has begun procedures 
leading to its resignation from the Air 
Transport Assn. because of dissatisfac 
tion over ATA policy and pro rata 
charges made for the airline’s member 
ship. 

Flying Tiger spokesmen point out, 
however, that the resignation, under 
ATA by-laws, will not become effective 
for six months and that further discus- 
sion could result in the airline remaining 
in the association. 

Major reason behind the resignation, 
the airline said, is that Flying Tiger 
feels ATA concentrates too heavily on 
the promotion of airline passenger travel 
and fails to devote enough effort to 
solving the problems of the airfreight in 
dustry. 

lhe carrier said it also feels that, since 
ATA does concentrate primarily upon 
airline passenger travel, its pro rata 
membership expenses should be consid 
erably lower than they are. 











pavlovsk-Kamchatsky, according to a 
tatement by Aeroflot officials in Trud. 
Piston-engine I]-2, [1-12 and (l-14s 
have been transferred to serve the prov- 
nmces 
rinov also disclosed that a regular 
Arctic airway will be opened within the 
next few months. Connected to the 
existing trans-Siberian route by air cor- 
ridors, it is expected to improve serv- 
ice by offering an alternate in bad 
weather 

At Moscow’s Vnukovo Airport, con- 
struction is scheduled to begin within 
the near future on a new terminal with 
a capacity of 2,000 passengers. A new 
terminal also is scheduled for Moscow’s 
Sheremetvevo Airport. Under consider- 
ition is a plan for the construction of a 
futuristic international urport near 
Moscow with special docks at which 
passengers will unload 

Loginov said construction will begin 
in Moscow this year of an air service 
building at which passengers can obtain 
flight information, buy tickets’ and 

register one’s luggage and not have to 
worry about it any more.” 

Passengers will be flown by helicopter 
from the center of Moscow to Vnukovo, 
Sheremetyevo and Bykovo airports. 
And by the end of this year, helicopters 
ire scheduled to service more than 100 
routes totaling 6,214 mi. in the Russian 
Federation alone. Regular helicopter 
service also is being opened in many dis- 
tricts of the Caucasus, Middle Asia, 
Siberia and Far East 

In the Far East, Loginov pointed out, 

to travel few tens of kilometers in the 
wild Taiga, local inhabitants have to 
pend days and even weeks. A heli 
copter will fly the distance in a few min- 
utes or hours.” 

G. A. Piskov, one of Loginov’s depu- 
ties, reported in a Trud article that 
Aeroflot carried 50% more passengers 
last vear than the vear before. He said 
this year “we are planning to carry 
twice as many passengers as last year on 
jet planes alone.” 
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Guided tour 
of the 


solar system 


earch rocket, DELTA, now being con- 
ts for further space explorations. 

space projects with an advanced 

ped by the Bell Telephone Laboratories 
f have the versatility and accuracy 
1 solar missions. Douglas insistence 

» 90 foot, three-stage rockets on every 
fied engineers to join us on this and 


ne of our requirements are listed in 


Maxwell Hunter, Asst. Chief Engineer—Space Systems, goes over a 
proposed lunar trajectory with Arthur E. Raymond, DOUGLAS 
Senior Engineering Vice President of 
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BLUE STREAK will be tested at Woomera 


under 


Hat 


where a complex for the vehicle is 


Test stand above is at 


construction 


field, England. 


JINDIVIK IIA developed and built in Australia and powered by 
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Blue 


Streak complex is being built now on north shore of Lake Hart. a dry salt pan. 


Woomera Range Prepares 
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FIVE Black Knight vehicles have been fired 
; from Woomera to altitudes up to 450 mi. 
CONTRAVES Kincthcodolites for optical tracking are replacing older Askani 


models. I'wo-stage version is shown. 


AVIATION WEEK, January 25, 1960 





Completely self-contained 


navigation system. . 


. independent of 


all ground based aids 


North to the Arctic Circle, across the 
continents of Europe and North Amer- 
ica; Over Oceans, mountains and plains; 
along routes with widely 
ground based navigation aids, night 
or day, good weather or bad Collins 
Doppler will provide TCA Jetliner 
pilots with continuous navigation 
service. It’s compact, lightweight 

completely contained in the aircraft 
Ground speed, drift angle, distance- 
off-course and distance-to-go are dis- 
played directly and continuously. 


scattered 


Collins Doppler will guide TCA Jet- 
liners along routes of the most favor- 


able winds, best routes around weather 
direct-to-destination 

with no time 
Pilots quic kly get exact 


and straight line 


routes consuming 
computations 
calculations lor 

Flying time is cut 
Operating expenses are reduced 


position 
ETA’s 
saved 
And Doppler 
pilots and flight director systems link 


precision 
Fuel is 
outputs to automatic 


navigation with flight control for fully 
automatic flight. 


Other Collins systems for TCA Jetliners 
include complete integrated flight sys 


tems, communication and navigation. 


Why you should consider 
Collins Doppler 

for your aircraft fleet 

Collins Doppler Navigation System is 
airline and 
It gives you, through 
highly 
system plus the advan 


designed specifically for 
business aircraft 
implified circuitry, a reliable 
elf-contained 
tages of higher transmitter output for 


greater sensitivity, 


Maximum sensitivity assures 
$0,000 


con 
tinuous feet 
Antenna 


constant 


performance to 


sidelobe suppression assures 
tracking of the 


signal returns ovet 


main beam 


a smooth sea 


Lightweight, transistorized design 
of 11 tubes and 41 transistors provides 
extended reliability through simplified 


circuitry. Sensor weighs 58 Ibs.; dual 











system, 99 Ibs., with navigation com 
putor, 20 Ibs. The entire system can be 
fully checked on the ground without 
expensive flight testing 


Automatic acquisition and tracking 
is accomplished through § staggered- 
tuned discriminators This eliminates 
manual slewing, reduces pilot operating 
time. Self-calibration of the trackers 
prevents aging errors. Maximum error: 
Drift angle 0.5 , computed, 1” indi- 
cated. Ground speed | knot 6%, 
computed, 3 knots 6° indicated 
Navigation Computer accuracy exceeds 
AR ING specification of .8°% of total 
distance traveled for both along track 
and cross track indications. 


For further information and technical 
specifications write to Collins Radio 
Company, Aviation Sales, Cedar 
Rapids, lowa 


pecial det 
llins Doppler 
in your are 


DN-101 Sensor Sy 


COLLINS RADIO COMPANY e@ 


Navigation System has been installed 
nvair. This airplane shows you how 
ider actual flight conditions. Watch 


& 
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137Y-1 Antenna NC-103 Computer System 


SS COLLINS 


AR RAPIDS, IOWA e@ DALLAS, TEXAS © BURBANK, CALIFORNIA 





@ Functional diagram of Donner Linear Jerkmeter. This unique 
instrument operates as a subminiature servo-system of the 
force-balance type which is responsive to jerk along the sensi- 
tivity axis of the linear unit and about the sensitive axis of the 
angular unit. Basically, the system consists of a transistorized 
accelerometer with an integrator inserted into the servo-loop 
to generate a jerk signal. 
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HOW TO MEASURE =" 


. Full size view 
/ of Donner 
' Model 4405 


Linear 
Jerkmeter 


Nan - 6 _ 
New Vonner pret 


ui 


instigate compensatory control forces or other actions. An accel- 
eration analog output voltage is also available 


If your measurement and control problem requires accurate Typically, a jerkmeter installed in a jet aircraft will provide an 
measurement of jerk or the rate of change of acceleration, instantaneous output proportional to the rate of change of g's 
Donner Scientific’s new line of precision angular and linear This signal can be used to predict impending disaster condition 

jerkmeters can help. Other applications include use wherever constant acceleration 
is required. Here, the Donner jerkmeter provides a “velocity 
damping” term. The jerkmeter also provides a third order term 
for stabilizing displacement devices. It can also be used as an 
inertial indicator: of first motion 


These new instruments are the only truly accurate device of this 
type ever made. They are designed to meet the most demanding 
applications. Both angular and linear jerkmeters provide an out- 
put voltage proportional to jerk which in turn can be used to 


RANGES HYSTERESIS 

Acceleration 1 g full range to + 30 g full range Less than 0.1% 

Jerk: +0.5 g/sec full range to + 20 g/sec full range 7 
KEY SPECIFICATIONS = . ———w POWER 
for Model 4405 OUTPUT FULL SCALE + 15 vdce at 10 ma and —15v de at 10 ma 
Linear Jerkmeter moe rea +7.5vde SIZE 

arent union “ 3” long, 142” wide, 149” high 

SESOLUTI a 

G 
0.1% full scale or better ar on . 
7.5 ounces 
LINEARITY 
0.1% full scale or better 


WANT MORE INFORMATION? The new Donner Jerkmeter 


is another product from a firm spec ializing in the manuface 

ture of accurate fixed and general purpose analog systems 

designed to analyze, measure, and control inputs interlocking SCIENTIFIC 
lime, acc eleration, jerk, velocity, and other dynamic inputs, Cc oO Vv PA N Y 


Complete technical information can be obtained by calling 
your nearby Donner engineering sales representative or CONCORD, CALIFORNIA 


writing Dept. (5-1, 
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WOOMERA village houses government and contractor employes who work at range. 
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TEST and development work at Woomera range is supported by laboratory facilities such 


as this supersonic wind tunnel 


at Weapons Research Establishment in Salisbury. 
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tions, has pushed ceiling up to 60,000 ft. 
and increased speed. 

Data reduction is achieved with the 
Digital Weapons Research Establish- 
ment digital automatic computor 
(WREDAC), which accepts either 
paper or magnetic tape. Tabular display 
1s by a rotary printer at a rate up to 
three lines each of 92 characters per 
ccond which is fast enough for present 
purposes 

Running in parallel with the tabula 
tor are four Mufax printers (modified 
picture transmission units), cach of 
which plots four of the 16 channels 
carrving missile data 

For kinetheodolite and other optical 
data not initially recorded on magnetic 
tape, semi-automatic film readers with 
punched paper tape output are used 
which mav be fed into WREDAC in 
the same fashion as magnetic tapes 

Another basic difference between 
Woomera and Canaveral is that not 
only ground-to-air missiles are tested 
along with the coming ground-to-ground 
trials. Woomera also provides for air- 
to-air tests using North American Sabre 
jct fighters and any one of the above 


mentioned targets 


Blue Steel Trials 


I'rials have also been conducted with 
the Avro Blue Stcel stand-off bomb 
using Vickers Valiant jet bombers 
Further trials are to be carned out next 

uo with Avro Vulcan jet 

] quippee with Baker-Nunn camera 
nd Minitrack. the Woomera satellite 
tracking station is the only one outside 


the U.S. geared for simultancous ob 

itions of orbiting satellites by radio 
nd optical means. Linked directh 
with Washington bs teleprinter, the 
station carlicr this vear photographed 
one of the Vanguard satellites at a 
distance of 2,500 mi. and Explorer VI 
at 14,500 mi 

The Minitrack radar unit, supplied 
by the U.S. Nava! Research Laboratory, 
is housed in a 30 ft. trailer and uses 
cight aerials arranged in a 500 ft 
square. It projects a fan-shaped beam 
covering 90 deg. north-south and 12 
deg. cast-west. Onginally calibrated to 
work on 108 me. frequenev, hurned 
alterations had to be made before it 
was used to cope with the first Russian 
Sputnik’s changed frequencies 

The Baker-Nunn camera was sup 
led by the Smithsonian Astrophysical 


iboratory. Under optimum conditions, 
local operators claim thev could photo 
‘raph a tennis ball at 1,000 mi 

One other spect of Woomera’s 


future role has not been overlooked 
This is the development of an anti 
missile miussil By its verv nature, 
Woomera 1 probably best suited of 
nv of the big ranges for this work 

lhis development at the moment is 
hclieved to be based on current opera 
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\ HIGH POWER 
IN SMALL PACKAGES 


Yuba-Dalmotor Division is modern, 
diversified and flexible— 
from design through production 


Yuba is constantly developing precision specialty 
components for integrated electronic systems in aircraft, 
missiles and industry. Yuba’s proven capabilities for 
research, design, development and production assure you 
of the finest in precision equipment. In the field of 
airborne motors and generators, for example, Yuba- 
Dalmotor Division has moved ahead. They will design 
and produce to your strict specification— with minimum 
lead time. Shown above are several of the Yuba-Dalmotor’s 
carefully produced precision products. 

Yuba also produces signal converters, radio sondes, 
special purpose computors, telemetering and communi- 
cations systems, and special instrumentation as well as 
mass-produced precision motors of all sizes. 


specialists in electronic and 
electromechanical equipment 


YUBA-DALMOTOR DIVISION 
1375 El Camino Real, Santa Clara, California 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York 
Philadelphia * Pittsburgh ¢ San Francisco « Seattle 
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FLEXIBLE, FULLY INSULATED PRINTED CIRCUITS offer designers of electrical and electronic assemblies new opportunities 
to make rewarding contributions to quality-improvement, cost-reduction and miniaturization programs 


here’s how to design more reliability 


per dollar per pound into less space! 


Whether your design objective is to upgrade wired assemblies at the 
lowest total installed cost or to get the utmost reliability out of the 
least weight or space, FLEXPRINT® wiring offers definite advantages 


over any other design concept. 


Quality Improvement 


Reliability is 
construction of 
It consists of 


inherent in the 
FLEXPRINT 
etched patterns of flat 
conductors permanently bonded be- 
tween and to sheets of thin, 
plastic insulation. Only the terminations 


unique 
wiring 


flexible 


are exposed and they can be en- 
capsulated if necessary. A closer look 
at each construction 
why FLEXPRINT wiring is more 

liable than either conventional wiring 
or hardboard printed circuits. All con- 
ductors maintain their positions in re- 
Jation to each other. All terminations 
are accurately positioned. No wiring 
errors! No disturbing cross-coupling 
effects, because they’re known and con- 


feature teils 
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stant. All conductors are encapsulated 
No penetration of moisture and gases 
Each circuit is flexible. No short or 


open circuits due to vibration and shock 


Cost Reduction 
FLEX- 


initial 


If cost-reduction is your goal 
PRINT wipes out any 
cost advantage of conventional wiring 


wiring 


by economies all along the line. As a 
total savings in wiring costs as 
50% can often be 


result 
high as 
Let's see why 

FLEXPRINT wiring 
for attachment. No selecting 
coded wires in assorted sizes, cutting 
them to length and lacing them in 
harnesses! 


realized 


comes ready 


color- 


! 


conductor and termination ts 


Every 
in its right place. No wasted time and 
them Assembly 
as little as 1/Sth 


conventional 


motion positioning 
time is minimum 

the time required for 
Available automatic 


and soldering techniques save addition- 


wiring assembly 
al time 

There's only one way to connect 
FLEXPRINT circuit 
trouble-shooting 


No wiring errors! 
Quality 


substan- 


Little or no 
control and rework costs are 


tially reduced 


Miniaturization 


Substantial reductions in package size 
and weight also stem from the unique 
features of FLEXPRINT wiring 

Weight reductions of as 
50% have been obtained by switching 
from conventional cables and harnesses 
to FLEXPRINT wiring of equivalent 
performance 

As a space saver, FLEXPRINT wiring 
Savings in the size of 


much as 


has no equal 





your equipment may run as high as 
60%. That's because FLEXPRINT cir- 
cuits can be twisted, folded, preformed 
and interwoven in single or multiple 


if conjorn fo any 


With it, you 


minia- 


layers. You make 
housing geometry. 
make valuable contributions to 
turization programs 


can 


A Question And Answer Approach 
To The Use Of Flexprint Wiring 


Making the transition to FLEXPRINT wiring poses no serious prob- 
lems. Designers already working with hardboard printed circuits 


merely 


project their know-how into the third dimension to take 


advantage of flexibility and multi-plane construction, Others will find 


the basic knowledge and skill easy to acquire. 


Fortunately, just about any question you could ask about FLEXPRINT 


wiring has already been asked by and answered for design engineers 


who are now successfully using it. Let’s review a few: 


Q. Does use of FLEXPRINT wiring 
represent radical departures from con- 
ventional wiring routines? 


A. In most respects, FLEX- 
PRINT wiring involves nothing new 
Through breadboard and early proto- 
type or model stages, procedures are 
identical. At that point, a sketch trans- 
lates wires into flat, flexible cables or 
Then, it’s just a drafting job 
to refine the pattern and produce art- 
work for photography and etching 
Remember, at any stage, you can call 
on Sanders for design assistance 


S » 


Q. Does FLEXPRINT 
any tough problems in 


and connectors? 


use of 


harnesses 


wiring create 
terminations 


A. No! An exposed pierced pad, placed 
over a pin or wire and soldered with a 
360° fillet, is the most common termi- 
nation for FLEXPRINT wiring. Lap 
solder joints are also used. Termination 
strips, bare on both sides, are used for 
crimp-on connections. Many standard 
types of soldered and mechanical con- 
nections are available . . . and connec- 
tor manufacturers are constantly 
creating new ones for FLEXPRINT ap- 
plications. Usual considerations deter- 
nine your choice of the right connector. 


way 


Q. What is the best 
FLEXPRINT wiring? 


A. It depends on your part 
plication. Hand, dip, fountai: 
soldering may be used, as lor 
heating of the thern 


Techniques 


iS ¢CX- 
plastic 


em- 


cessive 
insulation is avoided 
ploying the correct 
timing and temperatures hav 
developed for various insulatio 


cleaning fluxes 


peen 


Q. Can FLEXPRINT wiring 


tively shielded without dep 
its flexibility? 


A. Yes! External 
plished with adjacent layers of 
latticed shields on one or both 
Grounding adjacent 
ductors in the same layers produces 
internal shielding. Multi-la tech- 
niques provide for twisted pairs and 
triplets 


shielding ccom- 
lid or 
sides of 


conductors con- 


z 


Q. Can FLEXPRINT wiring be rein- 
forced to add rigidity or meet environ- 
mental requirements? 


A. Three methods are used to reinforce 
FLEXPRINT wiring: building up its 
insulation to add any degree of rigidity 
or thickness to any section; bonding 
glass cloth to its surface or molding it 
into its insulation; bonding FLEX- 
PRINT wiring to such solid base 
materials as phenolic or epoxy glass 

usually to replace combinations 
of printed hardboard and interconnect- 
ing wires with single pieces of 
FLEXPRINT wiring 


Q. Will lead time for delivery of 
FLEXPRINT wiring cause production 
delays? 

A. No! Sanders production capacity is 
geared to match deliveries to your 
demands. 


Q. How do I get started with FLEX- 
PRINT wiring? 


A. Your first step is to read the new 
bulletin, a “Designer's Digest,” just off 
the press. It reviews several circuit 
design examples, shows other circuits 
now in use, lists new and tested applica- 
tions and tells you just how to make 
the rewarding switch to modern flexible 
printed circuits. 


For your copy, write: 


PRODUCTS DIVISION 
SANDERS ASSOCIATES, INC. 


95 CANAL STREET 
NASHUA, NEW HAMPSHIRE 
TUxedo 3-3321 




















At 00° 00" 01" GMT 
January 1, 1960 
Martin logged its 


390,660,000th mile 
of space flight 


























tional anti-aircraft missiles like Blood 
hound and Thunderbird and their more 
sophisticated successors, sharpened to a 
degree of accuracy and with their speed 
increased to a point where interception 
of a ballistic missile is possible. 

Radar interception for carly warning 
is required with this capability. Most 
likely site for the two required installa- 
tions is in the Talgarno impact area. 


Skydart I Target 
Evaluated by USAF 


Reliability of 80%, based on actual 
flights, was reported for the Curtiss- 
Wright Corp. Skydart I aenal target 
AW Dec. 14, p. 77) m a_ recent 
evaluation at Nellis AFB, Las Vagas, 
Nev Iests were made with two of 
same type of aircraft, either a Lock- 
heed F-104 or North American F-100, 
going aloft, one carrying the target with 
in infrared flare augmentation, whilk 
the companion aircraft carned and 
launched a Sidewinder missile. 

Previous Skydart test was carried out 
it Holloman AFB last October and 
November, with the rocket-powered 
target ichieving 90% reliability 
through 35 launches, at high speed and 
altitude. The target was designed as 
low cost, high performance unit which 
while being expendable, could be 
launched at speeds from Mach 0.7 to 
2.0 at altitudes from 30,000 ft. to 
65.000 ft 


New Divisions Formed 


By Goodyear Aircraft 


Goodvear Aircraft Corp. has reorgan- 
ized its management approach and 
estabhshed three new divisions in order 
to consolidate operations and “imple 
ment the company’s forward planning 
ind development activity.” 

Goodyear also has established a prod- 
uct and program steering commiuttec 
and a planning and development com- 
mittee “to study and establish planning 
ind policy for forward area programs 
not already falling within the province 
of the basic divisions.” These divisions 
arc 
¢ Subroc Division, managed by R. | 
Burtner and responsible for the com 
pany's part in development of Navy's 
Subroc anti-submarine warfare missik 
program, 

e Avionics and Plastics Division, man 
iged by J. A. Keenan and responsibk 
for plastics, the Mace missile program, 
operational flight trainers, process com- 
puters and electronics manufacture 

@ Acro-Mechanical Division, managed 
by C. J. Pennig and responsible for 
lighter-than-air craft, miscellaneous 
metal work, Bondolite, rockets, ground 
handling equipment and radar. 
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TULL 


(rors me nena mami 


_ Positive Mechanically Locked Stem 
Flush Fracture (No Stem Trimming) — 


Strong Clinch 


Wide Grip Range 
Positive Hole Fill 


The Cherrylock* ‘*2000”’ Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 














One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel—Aluminum 


For technical data on the 
new Cherrylock ‘‘2000’’ Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


*Patent Pending 


CHERRY RIVET DIVISION 
hw Ea 


Townsend Company 
a 





CORNELL hypersonic tunnel designed for highly accurate flows is shown above with model being mounted (left) and under test (right). 


New Tunnel Design Improves Data Quality 


Buffalo, N. Y.—Sigenif 


108 


7"T 


REGION OF FULL SIMULATION il acai 
; ; ; » fl Mach ( } 
held wathin \i 
NI 
1 NI at Mach 1 


‘ 


CONDENSATION LIMIT 
a + , 


’ 


PER FOOT, R,/FT. 


SIMULATION 


REYNOLDS NO. 
FULL 


OF 


REGION 


lynamic pr 

sequenth 
if the Mach 
magnitude 


i} funnel nak 


nf 


devclopmen 
wn studies are possible 
the effect of cach main ompon 
the over-all performance of the 
incl was first operated Jul 


hho 
i 





fir. configuration in ig 
om iiieaie ' é é 1 as been ompleted for the Air 

ree Wright An Development Divi 

OPERATING ranges for the new Cornell Aeronautical Laboratory hypersonic tunnel are ion, in addition to the lengthy calibra 
shown above, with the region of full flight simulation in the lower left portion of the graph tion Operation lests for GC neral Ap 
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plied Science Laboratories and Eastman 
Kodak Co. are now scheduled into the 
tunnel 
Basically, the 24 in. tunnel is the 
same type as the 11 in. tailored inter 
face shock tunnel Cornell has been 
operating for over two vears. The main 
idvantage of such tunnels is that they 
have much longer testing times than 
conventional shock meres, § Time dur 
ing which the test conditions are steady 
in the 24 in. tunnel range from 20 to 
> milliseconds, depending on the test 
Mach number 
Normally, shock tubes 200 to 300 
ft. long are required to obtain testing 
times which are only a small fraction 
wailable in the Cornell tun 
hock tunnels, the 
make a long run down the 
pocket of high 
built up be 


On the usual 
hock has to 
tube so that 
temperature air can be 
hind it 

In the Cornell tunnels, the shock 
wave is reflected off the nozzle and back 
so that it heats a longer 

Operation of this typ 
requires that the 


i large 


up the tube 
po ket of aur 
f tunnel generally 
flected shock pass through the inter 
tace between the driver and driven gas 
without creating additional shock waves 
This can be accomplished by con- 
trolling the initial conditions of the 
driver and driven gas so that the re- 
istance of the two gases to the passage 
of a sound wave is the same 
\ variation of this type of “interface” 
operation has been successfully used at 
Cornell. The pressure of the driven gas 
increased by an order of magnitude, 
nd it has been shown that the effects 
of the weak shocks created at the inter- 
face can be predicted accurately. This 
equilibrium” operation has been effec- 
Mach number 
t which complete flight simulation can 
be achieved bv at least 2.0. The curve 
on p. 64 shows the Mach number and 
Revnolds number at which complete 
nulation is possible 
The large pocket of air under con- 
trolled conditions which is collected 
it the end of the shock tube is ex- 
panded through a nozzle of very large 
irca ratio into the test section where 
the model is located. The small throat 
ction of thi 
for the strong initial shock wave pass- 
ing down the tube to be perfectly re- 
flected At Mach numbers 6 and §, 
on the 24 in. Comell tun- 
irc axisvmmetric, but boundary 
r growth at the higher Mach num- 
ber is so great that a pair of two-dimen- 
ional nozzles Uhe first 
expands the flow to its full width hori- 
zontally, and the second expands it to 
its full height in the vertical plane. A 
houndary laver bleed is located between 
the two which are flexibk 
ind can be adjusted for any operating 
NMlach number 


tive im increasing the 


nozzle makes it possible 


nozzk » 


must be used 


nozzles 
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ARS 1961 Meeting 
Will Be Largest 
New York 
fast growing field of space t 
the American Rocket Society ha 
preparations for the largest 1 
its histor 
It will be the Societ: 
meeting which will be held in t 
York Coliseum, Oct. 9-13 
has reserved the Coliseum 
three of which will be assig 
hibition pace ind on 


lo keep strid 
oe 


rooms, for this conclave 
Space J light Report to tl 
The Societ 


it the rate of 


which is nm 
+ O000-5.000 


‘ 


vear, expects to hav 
hip of betw 2 
pl by October 


' : 
pi imned, a 


n J O00 an 
19¢ 
rding to « 


+) 
l 


ipproximatel UU scicent 
be delivered in five mult 
sions at the 196] annual m 
between 500 and 650 exhibit 
pected to display their war 


ices. In attendance, reports 


bitions, the ARS 1961 annual meeting 
is scheduled to be four to five times 
larger than any ARS meeting to date. 

Society officials are currently making 
irrangements with the National Aero- 
nautics and Space Administration and 
the Department of Defense for their re- 
pective displays and expect to approach 
the first of the potential non-govern 
ment exhibitors in about three months 


Martin Reorganizes 
Baltimore Division 

Baltimore, Md.—Martin Co. has 
rganized its Baltimore Division to 
mient its capabilities to the missile, 
pace and electronic fields as part .of 
i major management realignment (AW 
Jan. 4, p. 18 

Heading the new Electronics Division 
is John J. Slatterv. former manager of 
Magnavox Co.'s Government and In 


dustry Division at Los Angeles, Calif 


\ll Martin-Baltimore engineering, othe: 
than electronics, is incorporated in a 
new Weapons System Engineering Di 
vision headed by Herman Pusin. Fred 
R. Dent takes over the Mace program. 


Bomarc Squadron Becomes Operational 


ptor missile is poised on its launch pad at McGuire 
perational Bomarc unit, the 46th Air Defense Missile 


feor 
t 


Bocing Bomarc ground-to-air intercs 
AFB, N. J., site of the first U.S 


Sqdn. The squadron is responsib 


ut defense of a seven-state area. 





AMPin-cert RACK AND PANEL CONNECTORS —Here’s a rack and panel connector that 


can really take a beating and keep right on going . . . performs like a champion in the toughest environments, 


with the roughest treatment yet gives enduring critical-circuit performance. 

Environmentally sealed or unsealed, AM Pin-cert connectors are made in 50 and 100 position units and 
have a number of unusual features including: single or dual circuit leads per contact (in the 50 position unit) 
... Crimp-on snap-in contacts with extra wire insulation support against vibration . . . aluminum shells for 
shock . . . cadmium plating for corrosion resistance . . . extended alignment skirts plus alignment bushings on 
shells to prevent coupling damage to contacts. . . alpha-numerical coding of all cavities. 

Get reliable performance under vibration and shock . . . in arid climates . . . in excessively humid condi- 
tions . .. in extreme cold or heat. No solder, naturally. Current rating of 5 amperes. 

If you need a rugged connector with dry circuit sensitivity, the AMPin-cert Rack and Panel Connector 
is your answer. Send for more information today. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia «e Canada « England « France « Holland « Japan 
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AVIONICS 





Services to Exchange Avionic Test Data 


By Philip J. Klass 


Washington—lirst details of a tn 
ervice program to exchange reliability 
test data on aviomic components, sched 
uled to go 
bout 50 major contractors on At 
Force, Navy and Army ballistic mi 
le and pace projects, were disclosed 
here during the recent National Sym 
wosium On Reliability and Quality Con 
rol 
Details on the 


change Program 


into operation soon for 


Interservice Data Ex 
IDEP) were scheduled 
participating com 
If the :program proves 
extended to all 


to be mailed to 
panics last week 
uccessful, it may be 
major defense projects, a Defense De 
partment official told Aviation Week 

Under the IDEP program, cach of 
ballasts 
ntractors 


the major missile and space 


projects ¢ will send a cop 


f every aviomic component test report 
cognizant service 
These will be duplicated in the 


form of microhlm mounted on punched 


? ' , 
prepare to its 


center 


cards and supplied to cach of the othe: 
interested AW Jan 18 
p. 35 

\ Battelle Memorial Institute repre 
sentative reported on the progress of a 
data ex 


Com panics 


sumilar aviomic component 
started carly last vear 


avionics/airframe 


change program 
in which 12 com 
panics are participating on a voluntar 


basi 


A newly formed orgamizathion known 

ia University Consultants 

et up a similar program, it was 
+} 


reported at the symposium 


Partial Answer 


programs to exchange 


test data among aviomic equi 
} 


manufacturer ire expecter 
1 partial answer to the lo 
mplaint about duplhi ito 


ind time-consuming ft 


mponents by indivic 

nt manufacturers 

head of the Federal Trad 

ion warned that unless extrem 
taken in 

program it 

ing ted for restraint 


micT 


setting up sucl 


hange runs th 
danger exists even if th 
Defen 

intended for its ulti 
Edward F. Howre 
said. He cited a 
Justice De 
irtment action against a number of oil 


yogram 1 ponsored by the 


1 partment or 1s 


mate advantage 
former FTC chief 


in example the current 


based on action 
taken at gov 


companies which 1s 


which Howrey said was 
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crnment req t during the | 


J igo in | tT! 


ommittec ift 


CHusti \ 1 


ing the component festing 


ecommend 1 program | 
test cata KIA 
igainst sponsoring such a prog 
1LIS« f possible adverse II 
pretation 

A di 
ilue of 
change 
Glas of 


pointe d out 


ilowever, 


ng note on th 


mmpon nt test 


program Was voices 

Hughes Aircraft 
that the speach 

onditions and test 


emploved » Tie 


mental 
manutfa 
quenth make his test data 
value to other equipment manuf 


diffe I 


which are designing for 

vironment 
Instead, G 

Defense Department set up 


organization which 


' na 
cCCoTMHMCcnHacK 


would do 4 
lowing 
@ Obtain component procurement 


fications from avionic equipmen 


facturers and the test data 
ibstantiate the conformanc 
omponcnt to the 


hould include tl 


hased 
tion Latter 
ible component 
by the 


© Set up aggressive standardization 


failure rate 
quipment makcr 
gram to ind prompt! 


new military specifications f 


Reliability Payoff 
Unlike most complex new svst 
Bocing B-52 bombing-navigation 
proved as reliable in its first ye 
operation as the older K-system (use 
model B-52s) did 
of debugging and service, an Ai 
indicated at the rec 
tional reliability symposium in W 
ton. The 


specify 


carly ifter seve 


spokesman 
reason for this good sh 


eftort 


cost about $4.6 million and was 


was a reliability 
out during system development 
the older K-system was rushed 
duction without completing flig 
und without such a reliability 
swccording to Lt. Col. William F. St 
Wright Air Development Divisior 
Inter 
A contri 


factor was flight testing on pilot 


system was developed by 


Business Machines Corp 


which pointed up improvement 
sign that led to a 32% improvemen 
reliability for production bomb-na 


tems, Stevens said 








ponent part based on contractor re- 
quirements (above 

¢ Obtain, analyze and publish data on 
function 
stress im 


equipment de- 


mponent failure rate as a 
f circuit and 
randbook for use by 


environmental 


gners 
Another symposium speaker who ex 
sed similar views was J. M. Farrier 

f Arinc Research Corp., which special 
in reliability matters. Farrier cailed 
the government to set up a central 

g 1uthority to monitor all 
testing of components by defense con 
tractors and to compile and disseminate 
data in a form suitable for use 


ney with the 


uch 
design engineers 


The Basic Problem 


Many observers believe that the basic 
roblem of component unreliability will 
until the 

lrawing up MIL specifications is greatly 
iccelerated and provisions are made to 

provide that a 

mmponent maker maintains component 
juality levels 

At present, MIL specifications lag 
veral vears behind the needs of equip 
nent designers and the state of the 
omponent art. This means that a com 
ponent manufacturer is required to test 

1 specification which is far less de- 
manding than what his customer re 
quires, which forces the customer to 
verform his own component testing 

Many component makers are willing, 
en anxious, to perform more rigorous 
tests, providing their customers can 
ree upon standard and are 
willing to pick up the tab. Too fre 
quently each equipment maket comes 
1 specification which differs 
ust enough from that of another 
equipment maker to require separate 

sets of tests. For example, Julian K 
Sprague told the that h 
is producing one widelv usec 

metal-clad capacito 18 
One 
observer remarked somewhat facetiously 
only 18 


not be solved process of 


continuous assurance 


a single 


up with 


syinposium S 
npan 1 
niniature 


different customer specifications 


that he was surprised it was 
ind not 180 

\ group of industry and government 
experts has been wrestling with this 
problem for several vears under the 
sponsorship of J. M. Bridges, director 
if the Office of Electronics, Office of 
the Director of Defense Research and 
Engineering. <A_ specific program to 
greatly accelerate the preparation and re 
vision of component MIL specifications 
ind to continuously monitor the quality 


of components at manufacturers’ plants 
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It’s the Warhead 


that makes a missile pay 


The tremendous effort that goes into a missile 
means little unless the warhead functions properly 


Man has been trying to produce positive destruction at an 
exact location for centuries. With help from the vital and 
complicated systems found in a guided missile warhead, he 
is coming Closer and closer. 

Today's warhead system must rely upon highly accurate 
safing-arming-fuzing devices to guarantee detonation when 
and where desired. The degree of sophistication in this 
system is determined by the specific mission. To date there 
are six programmed missions: air to air, air to surface, surface 
to surface, surface to air, underwater to air to surface and 


underwater to underwater 


What's in a warhead? 


Warhead system performance is always critical. In order 
that the device be safe, armed and detonate upon delivery, 
the safing, arming and fuzing functions must perform as 
one system in perfectly timed sequence. 

The safing system maintains the warhead in a safe condi- 
tion during handling, launching and flight until the missile 
has reached a safe distance away from the launch site and 
friendly troops. Designed to prevent arming and fuzing 
operations until the projectile nears the target area, this 
system must be flexible. Maximum safety can be provided 





Significant capability stems from a depth of Honeywell ex- 
perience in inertial systems, gyroscopes, accelerometers, 
computers, air data systems, ballistic trajectory control sys- 
tems, horizon scanners, fix takers, pressure and temperature 
sensors. Honeywell is one of the nation’s largest contribu- 


tors to the entire missile industry as well as to warhead 


CORPORATE CAPABILITY AND EXPERIENCE 


through utilization of components which sense such things 
as minimum preset altitudes or missile velocity. Honeywell 
makes accelo switches, baro switches and timers for safing 
systems. 

The arming system will examine the flight path of the 
missile, define range, cross range and preset altitude dimen 
sions. The arming system will then decide, based on data 
collected, whether to prepare the missile for self destruction 
or on-target detonation! Honeywell makes inertial instru 
ments, timers, baro switches and temperature switches tor 
use in arming systems. 

The fuzing system, using ultra-scnsitive pressure, prox 
imity, time or acceleration sensors, assures precise detona- 
tion when and where desired. The method of fuzing may be 
air burst, contact burst or air burst with contact burst as a 
bac kup. If the mission is to be aborted due to a malfunction 
of any missile subsystem or component, the warhead may 
be dudded almost to the time the fuzing process begins 
Another possible action is called destruct, which means the 
wathead will be harmlessly destroyed high in the air 
Honeywell makes infrared, baro switch, timer, radar, elec 
trical or piezo electric, mechanical and hydrostatic fuzes 


for warhead fuzing systems. 





technology. With a notable background in the design, 


development and production of systems and components, 
Honeywell is fully qualified for work on all phases of prime 
missile and space systems management. 

For detailed information, call or write Honeywell, 


Minneapolis 8, Minnesota. 


One or more Honeywell warhead systems are on all these missiles: 


Redstone Littlejohn Terrier 


Sidewinder 








LAUNCH 


1, Adaption Kit—Those items peculiar to 
the warhead stallation less the warhea |. 
namely, the arming and fuzing systems, 
power supy nd all hardware, adaptors, 
skins, etc., required by a particular instal- 
lation 


2. Arming System—That portion of the 
weapon which derives (originates) the 
signals required to arm, sate or re-safe the 
firing system. Will normally consist of 
accelerometers, arming baros or similar 
components. 


3. Dud Probability — (Warhead Section) — 
The probability that the warhead fails 
when launched at a target to sroduce a 
nuclear detonation at the desired location. 


4, Firing System—That portion of the 


Honest John Faicon 





There are 3 basic systems in 
and flight over friendly territ 
ploding, an 1 fuzing to ass 


GLOSSARY OF WARHEAD TERMINOLOGY 


tr 


weapon whi upon signal 
arming syster transforms a 
electrical energy, and upon sis 
the fuzing system, discharges ¢ 
electrical energy to detonate the 
5. Fuzing Systems — That portion 
weapon which derives (Originat 
signals which discharge the firins 

This system normally consists 

components as pressure, proxumit 
or acceleration sensing. 


6. Minimum Burst Height —That heig! 
which only an acceptable degr 
ground contamination will occur. 


7. Premature Probability—The pro 
that a weapon warhead explodes 





TARGET 


ad section. Safing for storage, launching 


arming to make warhead capable of ex- 


se detonation. 


reaching the intended point of detonation 
in space, including allowable space 
tolerances. 


8. Safe Burst Height—That height above 
which only an acceptable degree of 
damage will occur to friendly ground in- 
stallations. 


9. Safing System—That portion of a weapon 
that integrally contains all the apparatus 
which, on receipt of proper signals from 
the arming system or by manual oper- 
ations, functions so as to place the war- 
head system in an armed or safe condition. 


10. Atomic Warhead Section—That portion of 
an atomic weapon which consists of the 
warhead and the adaption kit. 


Honeywell 
HH) Miltiny Predict. Group 


aa 


Corporal 


Lacrosse Sergeant 





























New precision 
aneroid 
barometer... 
by 

Bulova 





Bulova barometer sensitive to 0.001” Hg 


The Bulova Precision Barometer has advantages over the best mercury types. 
Easy-to-read tape presents pressure between 21 and 31 inches in thousands. Maxi- 
mum error: within 0.002”; instrument lag: 0.001” maximum over 3” range. 


The Bulova capability—in Research & Development, electronics, and precision 
production—is ready to support your effort, regardless of its scope. 


Experience in precision design and manufacture is the Bulova tradition—the Bulova 
capability— it has been for over 80 years. For more information write: 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 
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is expected to be announced soon 
Ihe newly established  Interservice 
Data Exchange Program has set a 
nodest objective, at least as its iuitial 
al, in the interest of getting th 
Wogram moving quickly Each of th 
three services will establish a compo 
nent parts data distribution center to 
ceive test reports from its own bal 
istic omussile and space contractors 
which will prepare a summary card and 
microfilm copy of the complete re 
yore 
At the start of IDEP, each participat 
i contractor will registes with the 
three service centers a list of the cate 
zones of components in which it is in 
ed. Microfilm copies of all con 
ictor test reports for those categories 
vill then be transmitted to the compan. 


utomaticalh 


Direct Communication 


lo speed up operations, each of the 
r enters will transmit reports it 
| interested contra 
cs, rather than 
through the other tw 
according to Martin 
ribed IDEP prog: 
ibility coordi 
Laboratori 


whether i — Electric can build reliable 


ilso be distribute 


he tage oo specialty heating devices in 
any shape, for any application 


IF YOUR EQUIPMENT WON'T OPER eral Electric can make them in any 
ATE at peak efficiency in extrem: configuration that’s needed. 

low temperatures, General Elect A G-E SPECIALTY HEATING EXPERT is 
heating devices are the answer. Ws available to analyze your particular 
can design and build reliable heat heating problem—assuring you of 
ing equipment that will overcome prompt service and a fast solution. 


oe cold and maintain uniforn Contact D. R. Barbour, Manager— 

surface temperatures, Engineering, Specialty Heating Prod- 

wry only ¢ ate tl ne Oo GENERAL ELECTRIC HEATING DEVICES xcts Section. General Electric Co. 
:' have been used successfully or Coxsackie, N. Y. (Phone Coxsackie 


major missile and jet aircraft 6-5631).0 p att: : 
. wr 31), or mail the attached coupon. 
duced in the United States. T P 


applications: maintaining cr: 
fuels at correct temperatures t 
ing optical, electronic and hy GENERAL ELECTRIC COMPANY 
airborne equipment, as well as ¢ | Specialty Hecting Products Section 
d-c amplifiers and batteries Coxsackie, New York 
THIS DEMONSTRATED VERSATILITY Please send bulletin GEA-6283A on ‘'G-E 
vill requ LSeTS’ cludes heaters that will operat: Specialty Heating Equipment.” 
remain flexible at temperature 
UMMary Cae Os ing from — 65 F to 500 F. Thess 
n pu can be built as thin as 0.008 inchs 
1 bibhograph ind can be supplied in a wide ge 1 NAME 
I 1 will b f wattage densities. Some f 
rE mpat devices weigh as little as 0.05 POSITION 
reported that a per square foot. These characteris COMPANY 


ever, . } vy we ater ‘ ‘ 
punched card v« 1 of the imma can be empl pee mn ~sendh CITY 


, , , nod Lich would must operate in 
I iV D 10} ad whi 0 1 pl 
ird may ca pt ncn ud } acids They wn ncorporate ‘ STATE 


vide all of the environmental condition otis Shannen 
permitting users to employ machine 
search to locate reports on specific con Progress /s Our wee /mportant Product 


ponents tested undet the specifi 


vironmental conditions of mterest in 
their own work GENERAL ELECTRIC 


In the future, the IDEP program 


for immediate project 
for reference only 
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TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP KNOWMANSHIP 


Knowmanship 
makes the difference 





The technical knowledge that’s part 

of Eclipse-Pioneer’s KNOWMANSHIP 

can work for prime contractors in two 

important ways. First, as a potent high-precision mass production. Re- performance that accrues to ‘‘primes”’ 

helper in getting the contract. Second, sult: We can now bore 136-hole pieces with E-P KNOWMANSHIP on their 

as a positive time- and money-saver without limitation on center distances, teams. And it is typical of why we are 

in fulfilling that contract. to 0. 0002" hole and location tolerances able to design and build better, lower 
Take just one “‘plus’’ that results and to bore size limits of * nar cost, and more accurate sub-systems 

from our technical knowledge in the average time of ten minutes, h me for modern weapons. Isn’t this exactly 

area of production capabilities. By scrap. the kind of ingenuity and creativity 

making some Bendix-patented modi This is typical of the kin you want on your contracting team? 

fications to our battery of Steinel Call, wire, or write for the full 

precision boring machines, we have = <x} KNOWMANSHIP story as it applies to 


tailored them to our special type of any of the product areas listed below 


“Bence 


ECLIPSE-PIONEER 


AUTOMATIC FLIG Th CENTRAL AIR DATA SYSTEMS @ SPECIALIZED INSTRUMENTATION @ NAVIGATION COMPUTERS AND DIRECTORS 


DIVISION of 


STABLE PLATFOR ERTIAL GUIDANCE @ RADAR ANTENNA STABILIZATION AND TRACKING SYSTEMS @ GROUND SUPPORT EQUIPMENT 








F8U-1P Photographs Manhattan at 50,000 ft., 800 Kt. 


Manhattan Island, as photographed from a Navy Chance Vought FSU-1P jet ree nce carrier-based aircraft flving at an altitude 
of 50,000 ft. and speed of about 800 kt. Photo was taken by Chicago Aerial Inv KA-30 aerial reconnaissance camera using 5 


in. film to produce 44 x 44 negatives 


ig for research in the 

ld of reliability, Deeter said. Dumnng 

initial vear, this effort was directed 

tronic Component Reliabil ovetnber ittell ird velopment of a methodolog) 
ECR( which Battelle set = repor n transistors, base I ffective screening of incom 
pring, goes a step bevond th f 230 individual member g ving linear discriminant 
IDEP in that it analvze he second report inal carefully controlled expen 

t the rehability test data issued last month. Reports o1 nent Battelle seeks to determine 
duc t parameters art relevant to part 


panies, as well as conducting res¢ irch in’ Deeter said. More than 45 iabilitv, the minimum number of 


reliability techniques, (¢ R. Deeter test reports have been analy: f rameters suitable for screening and 


ubmitted the participating com t 


told the symposium report on capacitor iow this screening procedure can_ be 
he 12 mpanies now participating ptimized, Deeter said 
in the program include: Bell ‘Telephone Battelle Summary ach member company designates a 
Laboratori Boeing, General Dynam In the Battelle summar rporate technical representative who 
General Precision Equipment names of the component man t ttends bi-monthly meetings and _ has 
Hughes Aircraft, International Business re indicated only by cod the authontv to make technical pro 
Machines, Lockheed, Martin, Motorola ticipating 1 bers are obl rram decisions. Each member firm als« 
Northrop, Radio Corporation of Amer divulge utsiders iS a corporate legal representative; 
1 and Raytheon. Each company pays = which contn! ds fic mmetimes the same person serves in 
n annual fee of $20,000 to participate umimear' known only to | oth capacities 
ich of the companies submits to ECRC employes. All test Ihe ECRC contract provides that 
elle its final component test reports — locked in cabinet ind are m group members will vote on certain 
plus the raw data upon which thes to other participating corpora gal matters pertaining to group mem 
ire based. These reports then are an- bers of the program, Deeter sai ership and patents. The technical pro 


ilvzed and correlated with test results About 20 of the funds p rram is controlled by Battelle and not 
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(Advertisement) 


HOW TO SELECT 
HIGH RELIABILITY 
CAPACITORS 


At one time Sprague Electric was 
the only manufacturer offering true 
high reliability capacitors. The buyer 
had no problem. But today there 
are many manufacturers who claim 
that their capacitors meet high re- 
liability standards. Some are even 
so bold as to claim that theirs are 


the most reliable. 


Check the record before you choose 


The only sound approach to evaluate 
these claims is to investigate the re- 


liability record achieved by each of 


the companies under consideration. 
Remember, it takes test data to es- 
tablish the reliability of a product. 
Claims are not enough. 


Now let’s look at the record 


Sprague Electric can substantiate its 
claim that its HY REL® Q Capacitors 
are “the most reliable capacitors 
made” with the most extensive test 
data available in the entire electronic 
industry. The performance of 
HYREL Q Capacitors is virtually 


74 


impossible to surpass now and 
for some years to come. 

But let’s start at the beginning 
the specifications. Sprague Electric's 
high reliability capacitors were orig- 
inally made under Sprague Electric 
Specification PV-100—the first high 
reliability capacitor specification for 
missiles and other critical applica- 
tions. This specification and a later 
revision, PV-1O0A, have proven so 
comprehensive and so successful in 
providing “the highest order of re- 
liability known to capacitor manu- 
facturing” that their provisions are 
currently reflected in every military 
specification covering high reliability 
capacitors. This is a distinction shared 


by no other capacitor manufacturer. 


Now look at the record of 
HYREL Q Capacitors 


On accelerated life tests the failure 
rate of HYREL Q Capacitors has 
been less than 0.05%, after more than 
16 million unit hours accumulated 
on tests of 250 hours at 140% rated 


voltage, 125 C. On high frequency 
vibration tests, there hasn't been a 
single failure in the more than 50,000 
units tested. On seal, moisture re- 
sistance, and temperature cycling and 
immersion tests, the failure rate has 
been less than 0.1°%. 

Such performance from produc- 
tion line capacitors can only be 
achieved through the most intensive 
(and expensive) kind of reliability 
program—in design and develop- 
ment, in production engineering, in 
manufacturing facilities, in testing 
intensity and extensity—all of which 
should be investigated thoroughly. 

After you've checked the record, 
then decide for yourself which ca- 
pacitor is “the most reliable made.” 

For complete facts and figures on 
HYREL Q Capacitors, call your 
Sprague District Office or Represent- 
ative, or write for HYREL Bulletin 
2900A and Specification PV-100A to 
Technical LiteratureSection, Sprague 
Electric Company, 327 Marshall St., 
North Adams, Massachusetts. 





by vote of the members. Naturally, 
Battelle tres to be responsive to the 
needs of its members 

Ihe contract states that new mem- 
can be to the EKCRC 
program by a majority vote of the mem- 
but members have voted in ad- 
vance to admit any company which 
Battelle approves for membership 

rend toward incorporating quantita- 
reliability requirements into the 
specifications for new avionic equip- 
ment poses a serious problem for de 
signers and manufacturers because of 
the lack of reliable data on component 
life expectancy under various environ- 
mental conditions, John M. Farner of 
Arinc Research Corp. told the sym 
posium 


bers idmitted 


DCTS, 


tive 


Failure Rate Disparities 


Because component failure data is 
obtained from a variety of sources, rang 
ing from field data to laboratory tests, 
there is a wide disparity between the 
of life expectancy obtained, 
pointed out For example, 
on capacitors 


been low 


\ ilues 
barrier 
failure 
thousand 


~- 
1) dd) 


rates measured 


per hours have 18 
1S ind as high as 15%, a 


60,000:1 vanation 
Relay failure 
0. 005° 


range 
500.1] 


rates measured 


from to nearly 26%, a 
Variation 


he 


ncce 


olution of this problem does 
additional test 
much as it requires coordina 
ind standardization of the vast 
mount of component testing already 
equip 


not sarily require 


ing so 
hon 
by ind 


conducted component 





PPI Recorder 

Washington—Thermoplastic plan-posi 
tion indicator (PPI) recorder, scheduled 
for delivery to U. S. Navy in April, 
1961, is expected to be one of the first 
developmental equipments involving the 
new thermoplastic recording process 
(AW Jan. 18, p. 87) to be delivered to a 
military service 

The PPI recorder is being designed to 
take information normally displayed on 
a PPI radar scope, record it and project 
a 6 ft. x 6 ft. image onto a vertical 
screen 20 ft. away. 

Design objectives demand sufficient 
display brightness for use in normal am 
bient lighting. Gun resolution must be 
compatible with a 1,000-4line display. 

Instead of feeding a cathode ray tube, 
the output of a radar receiver will modu 
late a thermoplastic recording gun. 
Large, bright images can then be pro- 
jected within fractions of a second. 

This work is being done as part of a 
$450,000 Navy Bureau of Ships con- 
tract awarded last spring to the Heavy 
Military Electronics Department of the 
General Electric Co. at Syracuse, N. Y. 
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ment manufacturers, Farrier in 

Farrier 
which would coordinate test 
of all 
nent manufacturers, 
and data measurement pi 
Central would 
cumulated data to de velop tr 
curves would relate 
to the environmental and cir 
ditions in which component 


proposed a_ central 


defense equipment and 


standardiz. 


ilso use 


oo} ‘ 
ipt ney 


which 


The agency also would prepar 
ponent application manual for 
design and reliability engine 
handbook would be published 
leaf form to 


revisions and new data 


permit 


} 


1d 


, 
fail 


I 


introduct 


In response to an Aviation WeeEK 
query as to whether Arinc Research 
Corp. would be interested in serving 
is such a central coordinating agency, 

company official said: 

reliability is our business.” 

Ihe Sixth Annual National Svm- 
posium on Reliability and Quality Con- 
trol had a record attendance of nearly 
| 200 persons, including representatives 
from Canada, England, Germany, Hol 
land, Italy and Japan. Symposium was 
ponsored by American Society for 
Quality Control, American Institute of 
['lectrical Engineers, Institute of Radio 
Engineers and Electronic Industries 


Assn. 


smiled and 


Taking The Stress Out Of A Master Rod 


pin pressure. Then we make sure 


A properly fitted link pin sets 


internal stress 
rod bores 
shaft bearing 
These bulges 


enough 
master 
crank 

slightly. 


to 


small they are almost impos 


to detect. But they 


set up enough stress to crack 


master rod bore during 
gine’s operating cycle 


bulge 


somet 


up 
the 
the 


area 


sible 
mes 
the 


+} 
¢ 


M 


rods are expensive to rep 


This simple Airwork 
sharply reduces the 
bore cracking. After 
pins in place, Airw 
an electric hone to elimi: 
tiny internal bulges cre 


Airwork 


1'own 
New Jersey 


are 


Mitivitle, 


dang 


+} 


Is 


the bearing area perfectly 
circular after the pins are in place. 


It takes only a few extra 
minutes to hone a pre-assembled 
master rod to perfect roundness 
... but it adds a lot to the satis- 
faction you get from a smooth 
running, long lived Airwork over- 
hauled engine. Airwork saves you 
time and trouble by doing more 
work at overhaul, when it can be 
done at low cost and no incon- 
venience to you. Give your engine 
an Airwork overhaul—and _ be 
sure of maximum operating satis- 
faction. 


BRANCHES IN: 
WASHINGTON 


NEWARK « MIAMI © ATLANTA 


CLEVELAND « 


NEW YORK 
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DEPENDABLE SURVIVAL EQUIPMENT 





The Air Cruisers escape slide shown here 
assists passengers and crew to evacuate the 
aircraft in an emergency in a matter of seconds 
without injury. Simple to operate, it is standard 
equipmenton most turbine-powered passenger 
aircraft. 

Thoroughly tested by the military and com- 
mercial airlines, the inflatable escape slide is 
another major achievement in a field where Air 
Cruisers has been the leader for more than 
30 years...dependable, lightweight survival 
equipment. The only manufacturer which con- 


ducts continuous research in survival equip- 
ment, Air Cruisers is America's most experi- 
enced fabricator of inflatables from rubberized 
nylon materials. 

Tne Air Cruisers jet pump, which produces 
the rapid inflation vital to the fast, dependable 
operation of the escape slide, is another con- 
tribution toward better survival equipment. 
Today, more products, including life rafts, 
deceleration bags, etc., are inflated by Air 
Cruisers jet pumps than by any other kind. 

Your inquiries are invited. 


“_ORPORAT IG 


AIR CRUISERS DIVISION 


BELMAR, NEW JERSEY 


LIFE JACKETS @ LIFE RAFTS @ HELICOPTER FLOATS @ ESCAPE SLIDES @ GAS BREATHER BAGS © DECELERATION BAGS 











British pyrotechnic gyro in q t S5000T" 
by the latter part of the year = FILTER CENTER  & 


Both the rate and free g Ln 00.0 90 


have a mhaxXiImMumM rotor angulat 5 

tum of 3.5 x 10° gm. cm.’ per » Precise Microwave Attenuation — 
Maximum drift rate of the f Method for calibrating lower ranges of 
1S quoted at 34 deg per minut a microwave attenuator to accuracies 
better than 0.0001 db. has been devel- 
oped by National Bureau of Standards 
Technique employs an amplitude-sta- 
bilized microwave signal source and a 
bolometer detector operated in a tem- 
perature-stabilized water bath. 








rate gyro has a maximum rat 
tion of 75 deg./sec. initiall 
130 deg sec, after 40 sec. of 
Its undamped natural freque: 
cps 

Viscous damping provides 
ing factor of 0.4 to 0.6 at 20€ 

Company's address is 918 East n USSR Computer Uses Three-Digit 
St., Pasadena, Calif Code—Moscow State University has 


POSITIVE PRESSURE 


iM 
© 
PYROTECHNIC GYRO for small tactical 


missiles has its rotor spun at high speed by 
discharge gases from electrically ignited cor 
dite charge. New gyro will be produced by 
Giannini Controls Corp. of Pasadena, Calif 
Cutaway view of pyrotechnic free gyro at 
bottom shows: 1—mounting face; 2—rotor; 
3—inner gimbal pivot; 4—blowout window; 
5—ignition wire extraction spring; 6—outer 
gimbal pivot; 7—pickoff; 8—outer gimbal; 9— 
inner gimbal; 10—rotor bearing pivot; 11— 


gimbal release device. 


Giannini to Produce 
Pyrotechnic Gyro 


<( 
Might Yen 4 
Pasadena, Calif.—Pyrotechnic gyro 
for small tactical missiles, whose rotor 


ane 


is spun at peeds up to 36.000 rpm by i. 
hot gases from an electrically ignited 3 i) 
ordite charge, will be manufactured by . =< ee. 

Giannini Controls Corp., Pasadena, ~ _ _ ey 
Calif., under a licensing agreement r 3 
cently signed with Short Brothers and : > 
Harland, Ltd., Belfast, Ireland : — ~ 

The pyrotechnic gyro, which will be a a rea > —— 
produced in both free and rate gyro Se aa 
types, reportedly reaches top speed 
within 0.1 sec. after charge ignition and 
coasts for approximately 40 sec. after- 
ward 

The pyrotechnic gyro is expected to and missile industry for mat 
compete with spring-wound gyros for also integral parts of the fuel lraulic systems for many 
small missile applications. Giannini of the 
says the pyrotechnic gyro, which weighs 
0.5 Ib., will be lighter, smaller and less 
expensive than spring-wound gyros and 
it predicts the new gyro also will be 


Stillman meets “Space Age” ents with the same reliability and product 
perfection that has earned tl me for dependability throughout the aircraft 


Stillman products fly with the jets. They are 


idvanced weapon syst Engineering, research and 
development, and progress ng enable Stillman to 


meet the cl lenge ot the 


STILLMAN RUBBER COMPANY 


CALIF. / CLEVE HIO /ENGLEWOOD, N.J. 


more reliable 
Giannini expects to be producing the | Cutver city 
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BUILDING-BLOCK DESIGN is a principal feature of the 
164 engine. Turboprop configurations are obtained by 
the simple addition of reduction gearing to the basic 
turboshaft engine. This means standardization of parts 
and simplification of logistic support for users 





LOW SFC AND HIGH POWER-TO-WEIGHT RATIO make the 
General Electric 164 turboshaft and turboprop engines ideal 
powerplants for many military and commercial aircraft 
including STOLs, helicopters, skycranes and other VTOLs 


These are illu«treted above in a compos'te artist's drawing 





T64 turboshaft/turboprop: 
2600 hp-class engines for 
tactical and support aircraft 
will be flight qualified 

and available this year 


PIONEER AND LEADER IN SMALL 
AIRCRAFT GAS TURBINE PROGRESS 


Airframe manufacturers and military and commercial 
aircraft users requiring economy of operation and high 
performance, will find these features in General Elec- 
tric’s T64 gas turbine powerplants. 


OUTSTANDING PERFORMANCE 


Turboshaft T64: 2650 SHP—0.506 SFC—713 Ibs 
Turboprop T64: 2570 ESHP—0.522 ESFC—1079 Ibs 


. and the same basic power unit, including controls, 
is common to all T64 configurations. Superior missions 
including greater payload, speed, range and economy 
for support and tactical aircraft can be obtained by 
utilizing the low specific fuel consumption and attrac- 
tive power-to-weight ratio of the T64. 


764 RELIABILITY will go hand in hand with out- INSTALLATION FLEXIBILITY—With designed-in ability 

standing performance. A unique government con- to operate continuously at attitudes from 100° above 

tract which calls for 10,000 hours of engine running horizontal to 45° below, the T64 engines are ideal 

by the time all configurations of the engine ore powerplants for VTOL and STOL aircraft. Featuring 

qualified will help assure both reliability and compact engine size, split casings and grouped acces- 

performance for the 164 engine. sories, the T64 is designed for easy installation and 
maintenance 


EARLY AVAILABILITY—The T64 engine development 
program has been on schedule since its inception. The 
first official test runs of both the turboshaft and turbo- 
prop engines were completed ahead of schedule in 
early 1959 and the rapid pace is continuing. From the 
user’s standpoint, this T64 development progress means 
that flight qualified engines are scheduled for avail- 
ability in 1960 


FOR MORE INFORMATION—Brochures are available 
that describe the T64 engine in detail. If you would 
like this information, write Section 233-31, General 
Electric Co., Schenectady, New York. 


GENERAL @@ ELECTRIC 


Both fuselage and wing-mounted installations are possible General Electric's Small Aircraft Engine Department also produces the 
T58 and CTS8 turboshaft engines for military and commercial heli- 


with the various configurations of General Electric's T64 en- ; : ees 
is flexibili lus 164 high f id copters, the J85 turbojet engine for aircraft, missiles and drones and 
gine. This flexibility plus me” POSEN. Can prowess is presently developing the new CF700-1 turbofan engine for medium and 


important benefits to aircraft manufacturers and users. light weight aircraft. These engines are a part of G.E.’s growing flight 
power spectrum with over 25 million hours of accumulated flying time. 

















STAMINA 


Moving a missile from coast to coast 
takes bearing muscle aplenty. And its 
on-schedule arrival depends on perfect 
—repeat, perfect— bearing performance. 


To roll the load surely, safely, on time 
you can depend on Bower bearings. 
The extra assurance, e they 
give results from design ad 
vantages. Spherically 
heads, higher flanges and larger two- 


extra servik 
definite 
generated roll 


heavy loads go farther on Bower Bearings 


into trouble- 
maintenance, 


translate 
reduced 


zone contacts 
free service, 
longer bearing life. 

Whether you buy er maintain 
trucking equipment—or any product 
that uses roller bearings—ask for 
Bower first. You select 
complete line of tapered, straight and 
journal roller bearings for every field of 
transportation and industry. 


build, 


can from a 


BOWE FO ROLLER BEARINGS 


Bower Roller Bearing Division ¢ 


Federal-Mogul-Bower Bearings, Inc. @ Detroit 14, Michigan 





constructed a digital computer that 
employs a three-digit instead of conven- 
tional two-digit (binary) counting sys 
tem. In addition to “0” and “1,” 
Soviet machines uses “minus-1.” Sovi- 
ets say the tertiary system provides 
greater computing speed, greater relia 
bility and permits reduction in com- 
puter size. Machine is named Setun for 
a river which flows near Moscow State 
University 

> Energy Conversion Studied—Recent 
work on techniques, materials and de- 
vices for avionic equipment power con- 
verters include the following develop- 
ments 

e Alternating current thermionic con- 
verter generates 100-ke. a.c. directly 
from cesium diode thermionic con- 
verter, according to General Atomics 
Division of General Dynamics Corp 
Firm declined to explain how a.c. is 
generated from diode converter which 
normally produces d.c. by boiling elec- 
trons off cathode and collecting them 
at anode. Known methods of direct 
conversion to a.c. require application 
of external magnetic field to guide par- 
ticle flow or variation of injection rates 
of cesium added to reduce space charge 
e Alternating current thermionic con- 
version technique, studied at Radio 
Corp. of America, modulates current 
by boosting anode temperature above 
s00C from usual 100 to 300C range 
One explanation says technique rests 
on fluctuations at frequencies deter 
mined by transition time of ions be 
tween cathode and anode. Outputs b 
tween 100 ke. and 700 ke. are possible, 
ind device efficiency is halved as it is 
in other internal modulation schemes 
e Rare earth semiconductors in earls 
research stages may have application in 
thermoelectric power conversion. Group 
VI compounds made with rare earth 
metals such as gadolinium, yttrium, 
erbium and lanthanum show high ther 
moclectric power which appears tem 
perature independent over wide range, 
iccotding to Battelle Memorial Insti 
tute. Gadolinium telluride and lantha 
num telluride were tested up to 450C 
ind = 525C respectively. Some com 
pounds show rectifying properties, but 
possible diode and transistor applica 
tions are many vears off. Rare earth 
emiconductors show promise, but thes 
ire at development stage where silicon 
ind germanium were more than 10 
years igo 

© Carbox fuel cell will be developed bi 
Pratt & Whitney Aircraft in joint pro 
gram with Leesona Corp., formers 
Universal Winding Co. Agreement ex 
tends original pact on Hydrox fuel cell 
to cover all fuel cell types with em 
phasis on Hydrox and Carbox. Pratt & 
Whitnev will handle mechanical and 
systems development, manufacture and 
sales. Leesona and National Research 
Development Corp. of London will 
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This is the 

SWAMI MOTION 
DETECTOR, 

a compact practical 
detection device 
for Perimeter 
Protection, Plant 
and Area Security. 


NEW 


“POCKET RADAR” 


Sensitive, dependable 


inexpensive and completely portable (it's small enough to fit 


TaAbiemr: tame hit: leis) 


Case). Where can you use it? 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 


alarm. 
Effective Range: From 


nches to hundreds of feet, with a single 


unit. Surveillance can be maintained over a full acre, economi- 


cally. 
Flexibility: It can funct 


system, and can deté« 


moving targets. 


Durability: The senso 


TOR is shock-resistant 


with that of conventi 


Power Supply: Standar: 


supply DC. Wr 


yn as an omnidirectional or directional 
‘rmine relative or absolute speeds of 


nit of the SWAMI MOTION DETEC- 
ind its service life compares favorably 
nal vacuum-tube detection devices. 


1 115-volt outlet current or any battery- 


te for free brochure to: oe 


"SINGER-BRIDGEPORT 


A DIVISION OF 
915 Pembroke 


SINGER MANUFACTURING COMPANY 
Street Bridgeport 8, Conn. 


*A Trademark of THE SINGER MANUFACTURING COMPANY 





Radome Utilizes Polyurethane Foam Panels 


Polyurethane foam radome, erected at Ottawa, Can., by Canada’s National Research 
Council, is said to minimize energy loss and boresight error in radar tracking installations 
through high “transparency.” The radome was molded by Long Sault Woodcraft, Ltd., 
using panels of polyurethane foam composed of Hentrofoam 10 resin, a product of Hooker 
Chemical Corp., Niagara Falls, N. Y., and covered with a nylon skin surface. 

push chemical and electrochemical re- ind four 
search 

P Signed on the Dotted Line—Majo: 
contract awards recently announced br ing 
avionics manufacturers include 

© Beckman Instruments, Inc., Fullerton, 
Calif., $380,000 Army Signal Corps 
contract for development of high speed 
data reduction facility to be installed 
at Army Electronic Proving Ground 
Ft. Huachuca, Anz lb 
e Packard-Bell Electronics Corp., Lo Rd., Palo 
Angeles, will develop a UHF ground 

alr-ground radio receiver providit 

3,500 channels, 
tract awarded bi 


NEW AVIONIC 
PRODUCTS 


of 10 from 10 cps. to 1 me 
pulse signals from 10 cps to 10 ke 
Standard has timing comb for calibrat 
and for measuring sweeps and time 
intervals, built-in 
paring Lissajous figures 
50 ohms at 100 kc. and | mc 
ohms at lower frequencies 
Unit, priced at $900, is 83 in. high, 
18 in. deep and weighs 35 
275 Page Mill 


and scope for com 


Rated load is 


and 5,000 


wide 
Hewlett-Packard Co., 
Alto, Calif 


19 in 


under $250.00 


Air For 





Instruments 


© Frequency standard, Model 


provid tability or ] 


e Tape Model MTR 


] } ] 
mpietel elf-contained and n 


recorder, 


115 v. external 
liability 


iccording t 


under 


y choice I 
mil Mylar tay 
of 7 mil pre-tensioned 4-in 
t-in. wide tape. Record time is 130 
it 60 ips. to $84 hr. at 0.25 ips. | 


has 7 or 14 in-line channels, 3 re 


rding 


heads, measures 1044 in. long, 


42 in. high, weighs 10 Tb. 2 
start and reverse in less than 
respectively, and can oper 
ite between 50 and 2001 Leach 
18435 Susana Road, Compton 


e% 

5} in 
and 
oz., can 


wide 
. ind l scr 


Corp., 
Calif 


Components & Devices 
@ Millimeter 1N2792 


gceramium point contact device mounted 
in RG 98/U_ waveguide section, 1s 
suited for functions at 70 kme 
Designed primarily for radar and space 
applications, it can 
be used in EHI detector 
Crvstal figure 
maximum of 13 db low-nots 
performance at 70 kme., firm says. Avail 
design quantities; production 
quantities offered for delivery in March 
Philco Corp., Philadelphia, Pa 


wave diode, 


THIXNCT 


ommunications 
ils video 
ipplications NOISE 


issures 
ible in 
157, a 


with singh 
under 


e Potentiometer, \lodel linear 


motion unit, availabk 
dual outputs operates up to 2 k« 
10g vibration with less than 4 
Pot has 4, 1 and 12 in. standard travel 


istances of | 


erro. 


ranges, re to 20 kilohms 


and 
can operate 3741 
Designed primarily for rissile applica 


a power rating of 1.5 w in, at 40€ 
from minus 65 to 
it weighs epproximately 1.2 oz 

self iigning shaft for measur 
linear displacement. Bourns, Inc 


P Box 2112, Riverside, Calif 


@ Strip line modules, L-band addit 
to In-Plate line 


ind transition pe 


will mate 
WecT i 


ind horizontal bends and 


other components now used with exist 
ine Yat 
ing I ri-Plate 
lower frequencies 


Inc 15 Canal St 


modules at higher and 
Sanders Associate 
Nashua, N. H 
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Splat 
of 


PERFORMANCE 


Two rousing tributes to the performance reliability of CECO products 
are the remarkable records being compiled by the jet airliners 
pictured above in “gallery display""—the Boeing 707 and Douglas D¢ 


Main fuel pumps for the Pratt & Whitney Aircraft engines poweri 
were engineered and precision-produced by Chandler Evans. 
Significantly, during the first exciting year of 

U.S. commercial jet operation, CECO pumps took part in 


every single service mile flown by either type of aircraft. +) 


If pictures of missiles and aircraft which are airborne with 


CECO products actually were exhibited in a gallery, the section 7 Cc E Cc oO 
devoted to pump applications would be an impressive one. In addition, ; 

space would have to be set aside for future portraits, since right now ... a an SYSTEMS 
at Chandler Evans. .. a number of important pump design and CONTROLS 


development programs are underway 


CHANDLER EVANS corporation 


West Hartford 1, Connecticut 


Interesting, informative literature on many CECO products is 
yours for the king. Please address your request to Dept. 10. 
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THE TWO-SEATER ACE 
( four in fror hind. Andy 

} r into positior and put 

ers with a burst of 10 
As the German stag 
scored a third kill 


re falling through 


t the t and five be 


Out of the : 
| McKeever swung 
the t 
rounds. He | 


ren te 


gered and st 
In less thar 


the il! 
1 have called it a day. 


nd attack by the six 
with his first 


Deep In enemy territ 
Instead, McKeever | 


»-seater 








LEACH HERITAGE OF THE AIR-~-6 


sturdy Bristol passed through the enemy 


and as the 
bserver crippled another German 


the British « 


burst, 
formation, 


But the fight was over. The Bristol two-seater had lost its guns 


fire. Playing dead, McKeever flipped his riddled ship 
slip and shot toward earth. Barely 20 feet above 
the ground, he flattened out and hedge hopped for home through 
f machine gun and rifle fire. 

The date was November 30, 1917. What had started out as a dan- 
gerous reconnaissance mission during the battle of Cambrai 


ended as one of the most heroic exploits of World War I flying. 


to enemy 


over into a side 


nearly 60 miles of 1 














Canadian-born Major Andrew Ek. McKeever 
was awarded the Distinguished Service 
Order, which he added to his Military Cross 
and Bar. His observer, Lieutenant L. I 


Powell, also was decorated Leach does lots of things 


MeKeever had yone to France with a 
Canadian infantry brigade early in 1915 
After applying nine times for transfer to the other than 
Royal Flying Corps. he finally was sent to 
England for fying instruction. My 
arly in 1917 he was assigned to No. 11 old airplane advertising 
Squadron. which had just been equipped 
with Bristol Fighters. It was a gloomy squad 
ron. All but one of the first flight of Bristols 
to arrive in France had gone down before 
the guns of von Richthofen’s Flying Circus 
while on their first patrol over the lines ; making 
MeKeever, though ine xperienced con om too. This may come as a sur- 
tended that the Bristol should be maneuvered a a 
as a fighter, not as a reconnaissance plane - 
He backed up his idea by taking the offen ( that they haven't investigated 
sive and shooting down two Albatross D-3's ur { e power capabilities. 
in two davs. In less than three weeks after 
his first kill, a spectacular triple victory 
made him an ace. On December 2 7 
scored his final kill——No. 30 d was , 
recalled to England to head a traini: | vaceil product avees. Beem owe i:¢ 
for Bristol pilots 
The Bristol F2-B was what McKeever ply y plant or plant modification 


called a pilot's plane. Its armament cor 


electro-mechanical 


gh frequency power conver- 


yr example, are one of our 


lo-it-ourselves project to sup- 


er requirements. And we 


of i Vickers evichronized m ch re 


cealed beneath the engine cowling ning to end... from basi 


through ol , e nose d : , . 
th ; h 2 ” th ; . I ( yntrol, distribution. Inspec 
or two Lewis guns mounted or 
cockpit. The Bristol was pow 

of several engines: a 200-hp 7 not all. We're 

i 200-hp Hispano-S 17a 
s-Rovee Faleon HL. whict 


speed of 125 mph at sea level rol d In fact. we're loaded with talent 


lipment. 
rumentation a 


e «esti ed to ti ve the we . " . 

: aii - In ¢ 1 electromechanics. 
mous, for in a modihed forn 
val Air Force training units 

until 1932. O1 ibs p. get Leach in the picture. 
Christmas day 1 


| i<e vou 7 > 
1919. Ans ll surprise vou. And if we 
Reever led nt tl job, we ll help you find the 


sa6 


1 nee d compone nts power or 


when his a 
hile skidded 
icv road ne 
ronto. The ace 


had revolutionized 


ild be fairer than that? 


two-seater fightir 
ctics on the A\y ~at 
MAL AE. McKEEVER om the We 
ae ey gy ern Front was dead 
kpit it the age of 2] 
tronic subsystems and 


Heritage of the Air 


: al compone nis to meet the 
One of the most inspiring chapters n the 


history of technical evolution is the story of i the Space AZC wee 


the men and flving machines of World War I 
It is the highly personalized story of 
brave met ind the wood. wire. linen. and _ ae 
rudimentary technologies that converted LOOK TO LEACH 
manpowertlo airpower Today. Leach 
Corporation celebrates its 10th vear in elec 
tronics with the presentation of this Heritag 
of the Air series 
* . . 


Lec Anical Director for Hleritawe ol the fir 


is Major Kimbrough S, Brown, USAF, LEACH CORPORATION, 18435 Susana Road, Compton, California 
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air transportable shelters 





y 


lightweight 

high-strength shelters feature 
new design and versatility 
to meet global requirements 


To support the mobility concept of current global strategy, Designed and produced by specialists in air- 
Aeronca has developed a new line of airborne shelters hese craft/missile weapon systems and subsystems 
rugged shelters . . . designed to house specialized equipment for varied ground support applications. 


and personnel in the field weigh 40% less than previous 





units of comparable size. And because of their flexible interior 
arrangement, diversified payloads can be mounted without 

TESTED TO MILITARY SPECIFICATIONS 

structural modification. Aeronca air transportable shelters 

. Aeronco shelters hove been wrov 

also feature new design, construction and materials concepts ee ve we Been preven oy 

severe structural, environmental and suit 


to achieve maximum versatility . .. high strength-weight 
va on tests conducted by 
ratios . . . world-wide all-weather application . .. low cost 








mass production. 





FOR DETAILS AND 
SPECIFICATIONS... 
write today for new 
Bulletin AS-103. 





OnCH 
manufacturing corporation 
1714 GERMANTOWN ROAD » MIDDLETOWN, OHIO 


. 
—% 


MODULAR SHELTER REMOVABLE SIDE BOX SHELTER 
Model ASC 10-14 is used in the ground Mode! ASC 30-8 features detachable eavip 


support complex of a current operational ment boxes ond collapsible construction 





missile system fast, easy field erection 


Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager, 











BUSINESS FLYING 





Turbine Super Broussard to Fly in Spring 


By Barry Tully 


The MH-260 Super Broussard, Avion 
Max Holste’s twin turboprop successor 
to the single-engine Broussard aircraft, 
will make its first flight this spring 
An expermmental prototype of the au 
craft, the MIH-250, powered by two 
Pratt & Whitney R1340 engines, first 
flew at Holste’s Rheims, France, facility 
on May 20, 1959. 

The 23-passenger aircraft, considered 
a low capacity Douglas DC-3 replace 
ment, ts intended to provide feeder 
service for both passengers and cargo 
in localities which do not generate 
enough trafhe to justify the use of 
larger aircraft. In keeping with this 
design philosophy, the Super Brous 
sard (AW June 1, p. 39) 1s built for 
operation from small, unimproved air 
helds 

Super Broussard production will be 
handled jointly by Max Holste and 
Nord Aviation. The agreement between 
Holste and Nord was prompted by a 
lack of production facilities at Holst 
Rheims factory and available plant space 
it Nord’s Meaulte facility due to the 
phasing out of the Noratlas aircraft 
Holste will build five government-f 
nanced preproduction aircraft and Nord 
will enter the scene for production run 

Present plans call for Nord to pro 
duce about 80% of the airframe with 
Holste handling final a.sembly and 
flight test. The company savs that it 
has about 50 civil orders ready to be 
signed. The “subject to change” pric 
4 the equipped Super Broussard is 


S°>°5 000 


Possible Powerplants 


The twin-engine MH-260 is engi 
neered to accommodate cither the 
brench Turbomeca Bastan, the British 
Bristol-Siddeley P1182 or the Lycoming 
153 thoprop engines. Power rang 

pine is from 75 

eat The preproduction 

powered by Bastan en 

gin iste favors the Lycoming T5 

is the most suitable for the MH-26t 

uit the French Bastan engine is also 
1 strong contender 

The Super Broussard is conventional 
in appearance with a high wing, single 
fin and rudder and tnevele landing gear 
Vhe aircraft is designed to cruise at 200 
kt. with a maximum endurance of 
ibout 3 hr plus reserves 

The flight deck of the MH-260 is 
conventional with dual flight controls 
ind dual flight instruments. Engin 
instruments are grouped in the center 
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of the panel and are visib 
either seat. Engine controls ar 
on a center pedestal along 
trim tabs. Both flight controls a 
tabs on the aircraft are 
manual 

Directly behind the pilot 


ment is the general equipment c¢ 


ment containing the radio and 
gear 

The night side of this comy 
may be fitted to serve as a gall 
a passenger baggage rack 

Ihe fuselage of the MH-2¢ 


tangular with curved sides thr 


the cabin section. It becomes ovoid 
toward the tail. The aircraft is not pres- 
surized. 


Passenger Cabin 


The passenger cabin of the Super 
Broussard is normally provided with 23 
scats—8 twin seats and 7 single 
seats. A very high density configura- 
tion is possible, seating 30 people. This 
requires the use of four-passenger 
bench type seats. A de luxe 17-pas- 
senger configuration will also be offered 
lhe cabin has 12 windows, two of 
which serve as emergency exits. An ad- 
























































THREE-VIEW shows the MH-260 to be conventional in design with high wing located 
6 ft. longer than piston engine prototype. 


midway aft on the fuselage. Aircraft 





ARMCO STEELG/for Aircraft and Missiles 





FOR THOSE LITTLE PARTS WITH BIG JOBS 
ARMCO 17-4 PH, 17-7 PH, 
PH 15-7 Mo STAINLESS STEELS 























For bolts, rivets, shafts, gears, springs, valves, hydraulic units, guidance 
components, and the thousand and one vital parts of aircraft and missiles 
that must operate with maximum reliability, Armco's Precipitation-Hard- 
ening Stainless Steels offer 

Unusually high strength weight ratios up to 1000 F 

Good corrosion resistance 

Excellent fabricating properties 

Availability in practically all commercial forms 


For complete information on these special Armco Stainless Steels that 





are providing design and production advantages in both missile and aircraft 
manufacture, write Armco Steel Corporation, 3289 Curtis Street, Mid- 


dletown, Ohio. 


ARMCO STEEL 


Armco Division + Sheffield Division * The National Supply Compapy + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 





























ALTERNATIVE seating plans for the MH-260 include a de luxe 17-seat version and 
23-seat configuration (bottom). Drawings show galley (forward) and lavatory (aft) 


xit 15 provided in 3.6 ft. The hold is lighted 
rhead to provide egress _ protected from fire by four fir 
water ditching ind an extinguisher actuated 
uassenger cabin is via pilot upon receipt of a warning 
ft side of the fuse indication. Maximum allowable we 
in two sections, the in the baggage hold is 507 Ib 
pening sidewavs for pa , 
ind the forward se Landing Gear 
to admit bulky The main gear of the Super 
sard retracts into wheel well 
the cabin is b nto the fuselage sides. Thi 
| fresh air ventilators tion, while eliminating a long 
hot air vents. Sound- trut extending from the engi 
vith removabk celle, Causes 1 rather narrow 
wool panels (9.54 ft.) on the relatively small M 
f the passenger 260. This would appear to 
d to the left of urcraft’s performance on rough 


entrance, 18 a cloth ind on. crosswind landings: how 


‘ 


; 


wardrobe the company maintains that th 
Ihe baggage hold is the aftermost _ bar suspended landing gear has 
ompartment i the aircraft. The highly successful on the MH-250 | 

7 iccessible through — typ 
ide measuring 2.3 x The wing of the aircraft is trape; 
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CENTS PER LONG TON PER NAUT 


























200 300 
NAUTICAL MILES 











MH-260 SUPER BROUSSARD operational costs are indicated in long tons per nautical mi 


for 1,500 and 3,000 hr. annual operation. 
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For a Digital Voltmeter 
with +.01% Accuracy 


FOR FULL FOUR-DIGIT ACCURACY IN 
VISUAL MEASURING JOBS — produc- 
tion checking, instrument calibrating, lab- 
oratory testing, receiving inspection — the 
NLS 481 Industrial Voltmeter is your best 
buy in digital instruments. Here’s a preci- 
sion instrument that matches — even sur- 
passes — other dry-stepping switch meters 
in accuracy (+.01% ), speed, reliability . . 
yet sells for $1,000 to $2,000 less! High- 
volume production techniques and simpli- 
fied circuitry enable NLS to offer the 481 
at just $1,355.00, complete. Pull off the top 
of a 481 and check its quality construction 
. compare its performance with that of 
higher-cost competitive meters. Many 
major companies have , . . and they are 
now using the NLS 481 in quantities of 50 
and more! Contact NLS today for full in- 
formation on the NLS 481 and its com- 
panion NLS 781 Industrial Ohmmeter. 
481 Specifications: Accuracy + 01% measures DC 
voltages from +0.001 to +9999 plug-in acces- 
sories permit measuring AC or low level DC voltages 
balancing time: 1 second, average input im- 
pedance: 10 megohms on all ranges automatic indi- 
cation of range and polarity internal standard cell 
permits verification of calibration one-package de- 
sien (514" high, 18%” deep for 19” rack) all 
omrols and connectors located on front panel 
easily converted to ratiometer for analog computer 


readout available from stock for immediate delivery 
$1,355.00, complete 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR (SAN DIEGO), CALIFORNIA 
NLS — The Digital Voltmeter That Works... 
And Works ... And Works! 

















Monautronic V-2 welding control 
certifies weld quality... . 


cuts rejects and production costs 


A resistance welding control that automatically compensates 
for every process variable 


The new Monautronic V-2 

welding control introduces 

~ * the concept of feedback 
VY control to produce spot- 
welds of consistently high quality. It 
makes use of the latest advances in 
electronic computing to overcome 
automatically such obstacles to weld 
quality as line voltage fluctuation, 
electrode wear, variations in electrode 
tip force, surface finish and shunting. 


The Monautronic V-2 
for undesirable variations usually en- 
countered in resistance welding by 
maintaining voltage across a weld at 
a constant value. This constraint of 
voltage amounts to constraint of final 
weld temperatures, and such tempera- 
ture control assures production of 
quality welds. 


compensates 


* Automatic lockout—occurs when process 
variations are so severe that the available 
current range would not cover the re- 
quirements for quality welding. The con- 
trol detects extreme contamination, 
failure in the force system, overwelding, 
poor matching or fitup, and any other 
conditions that would result in sub- 
standard welds. 


* Automatic sequencing —all provisions for 
single spot, roll spot or seam welding. 
Sequencing is 100% accurate, and ex- 
ceeds NEMA standard specification 3B. 
Special sequence programming is 
available. 


* Transistorized design—for high reliabil- 
ity, compactness, low power consump- 
tion. 

* Moduler construction—permits easy re- 


moval of the three modules and separate 
firing unit, simplifies maintenance. 


¢ Shock and vibration resistant construction — 
for long, reliable service in even the most 
demanding applications. 


* Safety interlock—for protection of per- 
sonnel during tip dressing 


* Tamperproof case—prevents access to 
control by unauthorized personnel. 


90 











MESISTANCE 
INCREAS NG 


1. Low Fonet 

2 CONTAMINANT 
- 3 SPLICE 
out TO 4. THICKER GAGE 














SEQUENCE MODULE 
—Utilizes digital 
pulse-type circuitr 
. « « provides 100%, 
accuracy. 


HEAT CONTROL 
MODULE—Contains 
automatic and man- 
ual heat controls pius 
lockout devices. Proc- 
esses input § infor- 
mation from weld. 


POWER SUPPLY 
MODOULE— Power 
supply plus required 
auxiliary safety fea- 
tures. 


FIRING MODULE— 
Provides large cur- 
rents needed to fire 
ignitrons. Supplied 
as separate module. 





VOLTAGE CONSTRAINT 


Graph shows how voltage control 










RESISTANCE RESISTANCE 1. MGM FORCE compensates for process variations. 
" 2 PROXIMITY “ 

ETO a. TAMER Gace Any point on curved line E = [R rep- 
§. FLATTENED ELECTRODES resents a specific voltage. With 

CONTROL ACTION al we ference . 
Saat Coin = normal weld as reference point, cer- 
| pomee. — tain process variations cause in- 
19 wen " creased resistance, while others 
, ~ ~=6cause a decrease. Control action is 
= achieved through change of current 
» toconstrain voltage to same level for 

Kirn 


re pees Ee are Le hae @ 
PS OE | RETR Lise Zaki my 


for complete details contact 


every weld. 


THE BUDD COMPANY 


Electronic Controls Section + Philadelphia 32, Pa 
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MH-260 Specifications 
Length 58.1 ft. 
Wing span 71.7 ft. 
Wing root chord 10.2 ft. 
Wing tip chord 5.9 ft. 
Wing area 592 sq. ft. 
Aspect ratio 5.5 
Height 20.9 ft. 
Takeoff weight (maximum). .21,165 Ib. 
Landing gear track 9.8 ft. 
Wheel base 18.0 ft. 











in planform with an 8.8 aspect ratio 
I he flaps are in two sections with a 
common central support. Ailerons ar 
tabric covered 
Design maximum takeoff weight of 
the Super Broussard is 21,165 Ib 
1. S. A. conditions lakeoff under 
I. S. A. 20C conditions is 18,520 Ib 
kmpty weight of the aircraft is 10,500 
is empty weight figure will var 
with the engine selected for 
uircratt 
Maximum fuel capacity of the MH 
) is 3,307 Ib. (475.6 gal.) carried in 
wing tanks. Fuel consumption of 
uircraft is listed at 130 gpm. at 
S40 ft. altitude at 205 kt. cruise. The 
pany recommends a cruising alti 
ude of 4,920 ft. at a lower speed for 
lengths of less than 155 mi 
consumption of 145 gpm. at the 
iltitude is gained back bv the 
limb penod. Optimum per 
f the Super Broussard at 
ght of 15,078 lb. and a power 
cl of 957 bhp. ts said to be: rate of 
limb ca level two cngines, 1.6 3 
fpm.; s gle engine, 433 fpm Cruise 
peed (sea level) 205 kt. at 740 bhp 
189 kt. at 592 bhp Stall speed for the 
uircraft is given as 75 kt. no flaps and 
4S kt. with full flap 
Landing distance over a 50 ft. ob 
tack 1.279 ft. and takeoff clearing 
ft. obstacle (30 deg. flaps) is 1,197 


Ist that it is confident of 
eting the predicted performance of 
Super Broussard because of the 
nner ») which the MH-250. piston 


mh 1) tory net ifs design 


Beech Briefs Distributors 
On Servicing 1960 Planes 


Customer t for 1960 line of 
h business planes will be the prime 
pic at joint councils conducted by 
manufacturer for service and parts 
managers of the distnbutor organiza 
tion in five regional locations this 
nonth. Meetings are being held in Phil 
idelphia, Pa.; Davenport, lowa; Okla 
homa City, Okla.; Albuquerque, N. M., 
and Memphis, Tenn. 
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One-piece precision forging Precision turbine wheel is Arcturus forgings cut the 
eliminates hogging, welding. one-piece Arcturus forging. price of jet engine fins 38%. 











Arcturus is 
Creating Forgings 
Said to be Impossible 








HERE'S ONE RESULT ~> 





PRECISION THIN WALLS AND DEEP DRAWS 
Can these be forgings? They can — and are. Arcturus is creating 
forgings said to be impossible. How? Using remarkable new 
Arcturus forging techniques. The Result? Engineers are taking 
a long new look at the value and use of forgings. Strength? 
These new forgings are stronger because grain flow follows 
contours. Machining? It’s reduced drastically — sometimes elim- 
inated altogether. Materials? Most metals and high temperature 
alloys — 6150 steel; 19-9DL; A-286; M-308; Inco 901; René 
41; 50% molybdenum — 50% tungsten; and others. How to 
get information? Send us your drawings and specifications. 


FORGE AHEAD WITH 


Areturus 


MANUFACTURING CORPORATION 


.203 Lincoln Blod., Venice, Calif. « Phone: UPton 0-2751 




















Westinghouse ATLAS erector control 


A single button is pressed . . . prefiring checkout 
starts and the smooth, programmed rise to firing pe- 
sition begins for the mighty Convair ATLAS.* 
The Westinghouse React-O-Verse control system 
automatically raises the missile to its vertical firing 
position, checks to make sure that the missile is 
firmly seated on the launching pad, retracts and ro- 
tates the nose clamp and moves the erector boom 
out of the way—all without flexing or straining the 
bird at any point in the arc. A very complex and 


demanding job for electromechanical control. 

This precision control, which compensates auto- 
matically for varying loads or wind pressures from 
any direction, is achieved with an exclusive West- 
inghouse system combining maximum reliability 
with watch-like accuracy. Static controllers, satur- 
able reactors and Cypak® (miniaturized magamp) 
units program, check position and release, or, at any 
malfunction, return the missile to its horizontal posi- 
tion. No moving parts are present to corrode, wear 
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system assures handling relia lity 


out, require maintenance or fail at a vital instant. 
Whatever your requirements for ground support 
equipment drive systems—erectors, launchers, 
shelters, loaders—or shockproof equipment for 
hardened sites, take advantage of the Westinghouse 
engineering knowledge, range of products and unit 
responsibility for any type of electromechanical sys- 
tem. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gate- 
way Center, P. O. Box 868, Pittsburgh 30, Pa. 


*The ne _AS erector system is supplied by Goodyear Air- 
Arizona Division, Litchfield Park, Arizona, 
o Convair Astronautics Division, San Diego, 
e contractor to USAF for ATLAS. 
J-92039 
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FIRST prototype Picchio F.15 three-seater was delivered to a Swiss buyer; four-seat version will have same dimensions. 


Aviation Week Pilot Report: 


Picchio F.15 Has Good Control Response 


By Vico Rosaspina® 


Milan, Italy—Procaer’s Pick 
business and sport plane is a rm 
urcraft with a cruising speed 
160-mph. clas 

Certificated under U. S. Civ 
Regulation Part 3, the Picchio “W 
pecker” can be flown as a fully-aerobati 
three-seater in the utility category or 
1 four-seater under normal category 1 
quirements 

Major design feature of the Picchio 
is its combination metal and wood ex 
ternal skin, a laminate of birch plywood 
covered with a thin laver of aluminum 
alloy This was chosen by designer 
Stelio Frati to combine the advantages 
of both wooden and metal construction 


Wood Uses 


For the smaller aircraft factories of 
Europe, wooden aircraft construction ts 
1 natural, and in the field, maintenance 
ind repair techniques are well-known 
But all-metal skin is more weather 
proof and can take the minor beating 
from an unimproved field better than 
wooden structure 

mbination of metal 
plywood base has given the Picchi 
mooth external surface, which n 
| to obtaining high acrodvnami 
nev from the NACA laminar flow 
uirfoil 


aa Vico Rosaspina, former member of the 


ia. ee 5 4 ae an : . ey ftahan au tor is a freelance test pil who 

nt : has flown most of the types of aircraft used 
FINISHED wing sections (NASA laminar flow airfoils) are stacked up at the Procaer factory ) the JAF. He has competed in mam 
at Milan, Italy. Wing is one-piece and is bolted to the Picchio F.15 fuselage. shows, winning the Grand Prix of Marseille 
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Characteristics of the  three-seater 
Picchio prototype were described in 
Aviation Weex last July 13, (p. 119) 
Current production Picchios are all 
four-seaters, and the powerplant is a 
ingle Lycoming 0-360-AIA_ engine 
rated at 180 hp. at sea level and driv- 
ing a two-bladed Hartzell all-metal con- 
stant-speed propeller. Fuel grade is 
91/96 octane. Prototype engine was a 
Lycoming 0-320B, developing 160 hp. 

lusclage is monocoque structure in 
two sections bolted together. Both 
wing and fuselage are covered with 
plywood of about one millimeter thick 
ness to which has been bonded an alu 
minum skin of about one-third that 
thickness. Construction is conventional 
for wooden aircraft 

Wing is one-piece, bolted to the fuse 
lage. Section is an NACA 640 series 
with 15% root chord thickness ratio 
tapening uniformly to 94% at the tip 
Ailerons and flaps are constructed and 
skinned in the same way as the wing 


Landing Gear 
Landing gear is tricvcle and retract 
ible, clectrically operated. Mechanical 
tem provides standby operation for 
mergenc Nosewheel is fitted with 
x5 low-pressure tire; main wheels 
hydraulic brakes operated by an 
| pedal on the rudder pedal 
tires are 6.00x6 low-pres 


Nosewheel is complete lv steerable on 
the ground, connected to the rudder 
pedals. This connection is interrupted 
iutomatically when the wheels retract 

Fuel is in two wing tanks and a 
single fuselage tank behind the firewall 
Total capacity is just over 50 gal. which 
gives five hours’ endurance 

Electrical system draws on a 24- 
battery and a 28-v., 15-amp. engin 
driven gencrator. System consists of 
seven basic circuits: engine _ starter, 
landing gear, fuel contents gage, fiving 
lights, panel lights, radio and optional 
gyro instruments 


Cockpit Layout 

Entry to the cabin is through doors 
which are hinged along the tops to the 
fusclage, and which swing high and 
wide to give casy entrance. Internal 
layout of the cockpit is reminiscent of 
American business aircraft in instru- 
ment placement, seating and decor 

Complete dual controls are fitted; 
both pilots’ seats are independently 
adjustable. Rear seat is a bench type, 
and there is plenty of leg and head 
room for tall passengers 

Seating is comfortable and visibility 
from the pilots’ positions is excellent 
Controls are easily accessible and full 
throws do not interfere with the pi- 
lot’s body. All auxiliary switches or 
controls are well-located, separated from 
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COCKPIT layout of Picchio F.15 is uncluttered, and panel is standard with optional instru- 
ment flying group and the possibility of installing additional radio equipment. 


FUSELAGE structure shows the conventional woodworking techniques used in construction. 
The fuselage is built in two major sections, bolted together at bulkhead at right above. 


rer 


VIEW looking aft through the cabin section of the Picchio fuselage shows the wooden 
construction of this Italian sport, business plane. Fuselage is covered with aluminum alloy. 
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HIGH - TEMPERATURE 

STRUCTURAL PARTS 

FOR MISSILES FROM 
NEW DILECTO* 
LAMINATES 


fp 
} 
he _@) 


Fabricated parts made from new CDF 
Dilecto® high-temperature-resistant lami 
nate, grade AAA-HR 


A new CDF laminate, Dilecto 
AAA-HR, can be used in short-time 
ablative applications in rockets at 
temperatures of 5,000°F, and in 
continuous industrial service at 
temperatures approaching 500°F 

The new CDF Dilecto laminate 
demonstrates an ablation rate of 
from 0.0052” to 0.0072” per second 
by gases at 4,700°F and Mach 2.5 
This rating makes Dilecto AAA-HR 
suitable for parts in direct contact 
with burning rocket propellants. 

Negligible change in dimensions 
and mechanical properties has been 
noted in finished parts subjected 
to temperatures of 300 to 350°F in 
dry or wet heat. Other tests show 
that these laminates retain their 
mechanical properties after 2-hour 
immersion in boiling water or 30-day 
immersion at room temperature 


Made from extra-long-staple non- 
ferrous crude asbestos fiber, im 
pregnated with a high-temperature- 
resistant phenolic resin, these new 
Dilecto laminates are recommended 
for applications requiring continuous 
exposure to temperatures up to 
500°F, intermittent service up to 
900°F, and for short-time exposure 
to 5,000° F. The laminates may be 
machined by conventional tech 
niques. Parts molded from CDF 
Celoron® 22HR and Celoron 26HR 
are used where a molding rather 
than a machined part is desired 
Celoron 26HR is used in missiles, 
and Celoron 22HR is intended for 
industrial use. 


¢ 2 


REUSABLE 
AIRCRAFT-INSTRUMENT 
SHIPPING CASES 


Designed for safe transport of radio 
receivers, transmitters, radar equip 
ment, and other delicate aircraft 
instruments between field stations 
and overhaul points, new CDF 
lightweight containers are manu- 
factured to ATA Packaging Com 
mittee specifications. 

They’re made from 100% CDF 
Diamond® Vulcanized Fibre, 
riveted and reinforced with steel 
corners and other hardware. The 
inside is completely padded with a 
1'4 to 2” thickness of canvas-covered 
polyurethane foam, for maximum 

rotection of the instrument within. 
‘lush-fitting metal handles facili 
tate plane-loading and prevent 
damage to other luggage. 

CDF shipping cases are made 
in ATR (Air Transport Rack) sizes 
'4, *s, and '4. Other sizes available 
on special order. 


COF Fibre instrument shipping case opened 
yurethane foam cushioning 


o¢¢ 


to show ¢ 


NEW CDF LITERATURE 


Information on new grades, special 
applications, and outstanding prop 
erties of CDF insulating materials 
is made available regularly through 
CDF technical bulletins and _ bro- 
chures 

The following literature is new 
For copies of any of the bulletins 
listed, check the appropriate squares 
on the coupon. 
Epoxy Laminates Bulletin 11,200 
Di-Clad Laminates 

Bulletin 11,900 
Paper-Base Laminates 

Bulletin 11,110 
Celoron Molded Products 

Folder C-59 
Glass-Supported Teflon 

Folder GST-55A 
Polyester-Glass Laminates 

Folder PD-59 





CONTINENTAL-DIAMOND FIBRE 
NEWARK 19, DELAWARE 
Please send me the following CDF 


tin 92— 
enolic laminates 

tin MHC-591— CDF Fibre 
cases 


Others (specify) 














EN rae 


Street Address 





in Canada 





ee 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE -Wurchl COMPANY «+ MEWARK 19. DEL. 
46 Hollinger Road, Toronto 16. Ontario 


Zone State 














Piechio F.15 


Dimensions and Weights 
Wingspan er 
Over-all length + hk o's oe 
Over-all height 9.2 ft. 
Wing area 130.4 sq. ft. 
Empty weight 1,430 Ib. 
Useful load 880 Ib. 
Gross weight 2,310 Ib. 











adjacent controls and easily reached by 
either pilot 

I flew the Picchio for this Aviation 
Weex pilot report in good weather at 
Linate Airport near Milan. Field ele 
vation is about 200 ft.; outside air tem 
perature was 15C (59F). There was no 
wind 

Visibility was excellent taxiing out 
Ihe Picchio steers easily with the rud 
der pedals at low groundspeeds. | 
lined up for takeoff, lowered the flaps 
15 deg. and opened the throttle. Nose 
wheel came up at 42 mph., and the 
Picchio left the ground at 60 mph 
With flaps and gear retracted, best 
climbout speed is 93 mph., and the 
corresponding rate of climb is a litth 
ver 1,000 fpm 


Speed Runs 

We levelled off at 2,000 ft. for speed 
runs 

Maximum indicated speed at 2,700 
engine rpm. was 184 mph. At 2,400 
rpm., speed decreased to 166 indi 
ited airspeed and at 2,300 rpm. we had 
reached 158 IAS 

Controls are responsive in all con 
figuration In all normal configura 
i nd center of gravity positions, 
the aircraft can be trimmed and flown 
hands ¢ Ailerons are very effective 


juantity production, Horkey-Moore-designed 

1 Servicing Trailers will help SAC’s Hound Dog 
1 B-52Gs guard the peace of the 60s. Designed 
nodular concept, pioneered by Wright Air 

yt Center and North American Aviation 
ground support equipment like this HMA trailer 
sts and improves airborne readiness. Here's another 

e where Horkey-Moore engineering ability and 
n experience have been called upon for advanced, 


yund support systems for aircraft and missiles 


hma 


horkey-moore associates 


24660 Crenshaw Boulevard 
Torrance, California / SPruce 5-1211 


CLOSEUP of Picchio midsection shows bolts 
which secure two basic fuselage sections 


made of wood. 
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Saving precious time for airlines: 
HOW ESSO DOES /T! 


lines see record expenditures in the jet age time to 


i" ms the fuels 
round time is a majo «tor. extra m lubricants and er ( n will assure uirlines 


the ground n ! n lo venu or bigger ad lends ft f investment in jet age 


Esso is helping to cut this costly ground equipt 


1 ) pioneered 580 e crews everywhere benefit from 
-d hydrant fueling—now in sso's J e Training Program—most ad 
ijor airports worldwide. And need and comprehensive in the industry 

irge-capacity mobile re erer you see the Esso sign, you can de 


th extra-fast pumping rates pend on quick, careful and competent service 


Ee FS 
Sa , bee. 
INTERNATIONAL AVIATION PETROLEUM SERVICE Sy. wae 








Procaer Organization 


Construction of the Picchio is being 
done by Progetti Construzioni Acronau- 
tiche S. p. A.—Procaer for short—of 
Milan, a firm operated by Rico Neeff. 

Stelio Frati, who designed the Picchio, 
is a professor of aeronautical engincer- 
ing at the Polytechnic Institute im 
Milan. He and Neeff were students 
there, graduated together and formed a 
friendship that has now become profes- 
sional collaboration. 

Frati’s Picchio design and his Co- 
bra executive jet are being built ex- 
clusively by Procaer. ‘Two earlier Frati 
designs—Falco and Nibbio—are in pro- 
duction at Aviamilano. 

The Procaer factory is typical of 
smaller plants building wooden aircraft. 
Work staff numbers about 30; plant area 
is about 13,000 sq. ft. 

All basic fabrication of the Picchio 
and later the Cobra is to be done at 
this factory, except for the bonding of 
the aluminum-plywood skin which is 
done by the plywood supplier. 











Normal rate of roll in cruise configura 

tion is about 55 deg. per second 
Minimum stalling speed with flaps 

ind gear down is 53 mph. There is no 


ticeable buffet before the stall and the 3 
stall itself is gentle. The Picchio does : r 
not fall off on a wing, but the nose 
drops straight ahead about 15 or 20 deg — 
| i M 5 : vé 


Recovery is rapid, with an altitude loss * 
of about 60 ft 


Limit speed with gear down is 124 
flaps can be fully extended at FINAL assembly of the Picchio F.15 is done on this fixture at the Procaer factory in Milan. 


Wing tank space and gear well is at upper left. Below is Picchio three-view. 


~ 


mph.; 
105 mph 





Approach Speed 


Normal approach speed is about 80 
mph., reducing to about 69 mph. com 
ing over the fence and touching down 
nose-high at about 56 mph. Picchio 

in be completely stopped with normal 





braking in about 550 ft 

First prototype Picchio flew in June, 
1959. Procaer, under the direction of 
Rico Neeff, has built and sold both pro 
totypes, five preproduction airplanes 
and the first production batch of 10 
urcraft. The company 1s planning a 
production run of 40 airplanes next, 








ind license nghts for construction are 
being negotiated in Australia and South 
America 

Annual operating costs of the Picchio 
have been calculated using American 
formulas but European cost figures for 
gasoline and oil, Considering deprecia 
tion to 20 residual value after five 
years, an average 500 flight hours per 
ear and the services of a professional 
pil t. total operating costs arc about $20 
per hour 

If a professional pilot is not required, 
costs drop to about $15 
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FIRST 


ICBM Liquid Oxygen Pump Loading System 


Successfully Tested at Edwards AFB 


Carter Designed 6,000 GPM System Simplifies Propellant Loading 


Developed on Air Force contract and inde- 
pendently tested by Convair Astronautics 
at Edwards Air Force Base, this first high 
flow liquid oxygen pump loading system 
was designed to replace present complex 
pressure loading systems. Quadrupling pre 
vious capacity limits, the new system incor 
porates a unique combination of single and 
multiple fixed speed pumps to accomplish 


the required control without complex low 


system includes a control center incorpo- 
rating high reliability standard components 
which automatically sequences system 
cool-down, rapid fill, fine fill, and topping 


functions in response to signals from the 


missile system. No human attention is 


required after the loading is started. 


Unique fail safe feature assures continuous 
reliability. In case of any malfunction in 
either of the main pumps, Pump A auto- 
matically comes on the line at 1760 RPM 


to prevent aborting the mission 


The system consists of four separate pumps 
operating as follows; 


Operation Pumps On Speed Flow -Rate 
A, 870 RPM Variable 
17/60 RPM sf ) GPM 

1170 RPM 700 GPM 


3500 RPM 27 GPM 


Write for further information or phone LlIberty 8-3421 


dit a Pe oe 


CARTER 


COMPANY 


671 WEST SEVENTEENTH STREET, COSTA MESA, CALIFORNIA 





Catalina Island Opened to Private Planes 


By William S. Reed 


Catalina Island, Calif.—Catalina |: 
land Airport now is open to private air- 
craft up to Douglas DC-3 size provid- 
ing they are properly licensed and 
equipped with two-way radios. 

lhe airport, as well as the entire 76 
sq. mi. island, is under the management 
of the Santa Catalina Island Co., an 
organization set up to operate the island 
for the William Wrigley estate. 

Although the runway resembles a ta- 
ble top, or an outsized aircraft carrier, 
safe operation can be conducted here 
providing the few simple ground rules 
laid down by the company are followed. 
Airport Manager R. D. Sheker, recom 
mends that the following procedures be 
used by private pilots: a 
e File a flight plan with the Federal CONSTRUCTION of Catalina Island Airport was started prior to World War II and com- 
Aviation Agency prior to departing the pleted in 1947. Field elevation is 1,560 ft. Runway length is 3,250 ft. x 300 ft. 
mainland. Although only about 22 mi 
of open water separate Catalina from 
the mainland, it is advisable to have 
ippropriate agencies alerted in case of 
emergency. Flight plans can be closed 
out by phone after adie or via radio 
while still airborne prior to landing 
e Have sufficient altitude to glide to 
ither shore in the event of engine 
failure. Although this varies with cach 
iircraft, this Aviation Weex pilot 
maintained about 7,000 ft. and decided 
that a water landing, if unavoidable, 
would be made next to one of the 
many ships plying the coast 
e Ensure that radio communication on 
Unicom, 122.8 mce., is established prot 
to approaching the airfield. This is be 

use certain wind conditions produce 
tricky but not unpredictable currents on 
final approach 


Wild Buffalo 


One additional reason for insisting 
m two-way radio communication on 
Unicom frequency is that an occasional 
wild buffalo may wander onto the run- 
wat AS PENS & “oumsraanan soe 

Natural coloring of the buffalo 5 
makes it blend almost perfectly with 
the texture of the runway, rendering 
it dificult to see by an approaching | 
pilot These rare occurrences are a” 3 y za \ 7 ) 

















AVALON 





MANGAR 


ROAD TO 


olved by herding the buffalo off the | wy J 1/ 170°- ae mut wn <p be 
ELEV 2010 


runway with a Jeep 
e Maintain VFR flight rules and oper 
ate during hours of daylight only 

The airport is not open to mexper 
enced or student pilots, Sheker says, 
because of the nature of the surround F r LIGHT PATH IN TRAFFIC PATTERN 
ing terrain, although what constitutes é hereon pan an nde 
in “inexperienced pilot” was not de- DIRECTION INDICATOR 
fined 

Runway is 3,250 ft. long and 300 ft 
wide and is at an clevation of 1,560 ft 
From the air, the width of the strip in 
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This is NASA’s 


inflatable Communications Satellite 


... as tall as a 10-story building 


This shimmering sphere of aluminized plastic, 
merely one half of a thousandth of an inch thick, is 
100 feet in diameter, yet it weighs only 150 pounds 
The satellite will be several times brighter 

than the Pole star and will be plainly visible with 
the naked eye while orbiting the earth every 

118 minutes at an altitude of 1,000 miles. 


The NASA inflatable satellite is a significant 

step in the development of advanced global 
communications. The satellite will reflect radio 
and radar signals from powerful earth-bound 
transmitters for investigation of forward 

scattering techniques of communications and 
propagation. NASA has invited scientists around the 
world to participate in this project. 

This endeavor—only one of many now in advanced 
stages of fruition is indicative of the calibre of 
NASA projects, personnel and resources 





 yow ore o scientist or engineer and 
would like to become anocited 

with NASA addres your imaviry to the 
Personne! Director of any of the 
following NASA research centers 


Lengley Research Center, 


Hompton, Va 


Ames Research Center, 


Mountain View, Calif 


Lewis Research Center, 


Cleveland 35, Ohio 


Flight Research Center, 
Edwards aif 


Godderd Space Flight Center, 
Washington 7? D. ¢ 


RR 
NA SA National Aeronautics and Space Administration 





relation to its length gives the impres 
sion that it is shorter than it actually is 
Another factor becomes apparent when 
flaring out for a landing: the runway is 
slightly sloped, having a positive gradi 
ent of 1.7 to the southwest. Therefore, 
the management recommends landing 
on Runway 22 even with a 10 kt. tail 
wind 

Similarly, takeoffs on Runway 4 ar 
facilitated by the downhill run. 

Irafhe patterns are always made with 
the downwind leg on the northwest sid 
of the runway to avoid mountains to 
the southeast. Therefore, landings on 
Runway 22 are from a righthand pat 
tern, lefthand on Runway 4. Pattern 
iltitude is 2,500 ft. mean sea level, 
slightly higher than the highest point 
on the island which is 2,125 ft 


Navigation Aids 


Catalina Airport also has an omni 
range (114.4 me. SXC)_ transmitter 
located atop Mt. Orizaba, 1.8 naut. mi 
from the center of the runway. The 
range station has no voice facilities and 
was installed for the purpose of pro 
viding a fix for IFR traffic in the Los 
Angeles area. Also available as a hom 
ing facility is radio station KBIG, broad 
isting on 740 k it a power of 50,000 
vatts. KBIG features a daily aviation 
weather report at §:30 a.m 
At the airport, a Spanish type stu 
building serves as passenger terminal 
ind administration building. United 
Air Lines at one time served the island 
| 


on a scheduled basis but discontinuc« 


_ , 
ervice when it 1 s were | placed 


The airport was determined to 


be un 
uitable for mWwvall operations Pacifi 
Airlines also served the island but ha 
newal of its franchise 

pired. During the sumn 

on, Catalina Pacific Aurlin 


enger flights to the airpe 


( iplan 
the t 
1 ilon \! 
1 Grumman 
round, and 
Sikorsky S-41 flving 
uring the summer tor 
trip scaplane fare fro 
$15.90: from I 
Many visitors to 
( iplane Crvi ! 
lirectly in Avalo 
must be c mpleted 
from the airport 
boat takes about 24 hi 
r, who has been executive 
tor the Wneglev estate for more than 10 


cars operating a Douglas DC-3 and a 
Grumman Widgeon, predicts a modest 
but steady increase in private aircraft 


movements at the island airport 
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Jet-age “spit-and-polish” starts with . . . 


AEROWASH-A 


.--Wyandotte’s multi-purpose 
aircraft cleaner for ail 
exterior surfaces... 
even jet exhaust stains 





Those sleek, gleaming, glamorous 
jets pose some pretty tough clean- 
ing problems. AcERowasu-A is equal 
to the toughest of them... actually 
removes jet-engine exhaust stains 
with very little hand labor! 

This in itself is quite remarkable 

. but even more so is the fact that, 
despite its cleaning effectiveness on 
all common metals, AgEROwaAsH-A 
will not damage interior surfaces. 
It is safe to use on plastics, fabrics, 
or rubber. It is non-toxic, mild on 
skin, and nonflammable when 
diluted with water or used straight. 
(nd it is Air Force approved! 

For full details on AbRowasu-A, 
and other aircraft-cleaning products, 
call your Wyandotte representative. 
Or mail the coupon below. Wyandotte 
Chemicals Corporation, Wyandotte, 
Michigan. Also Los Nietos, Cali- 
fornia, and Atlanta, Georgia. Offices 





in principal cities. 








CHEMICALS 


Speciolists in Aircraft-Cleaning Products 


MAIL COUPON TODAY! ¢e¢e 


Wyandotte Chemicals Corporation, Dept. 3201, Wyandotte, Mich. 


Please send information 


Paint Removing Removing Exhoust Stains 

Aircraft Cleaning hemical Products for Airframe Missile Manufacture 
Electrocleaning et Engine Cleaning 

Carbon Removal Barre! Finishing 


Metal Cleaners hemical Milling Aluminum and Magnesium 
No Title 
Firm 
Address 


7 
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CONDEC Products 
for Aircraft 
and Missiles 


From Power Equipment Division The 
world’s ont completely Uninterrupted 
Power Supply System. It continues to carry 
full electrical load with absolutely no out 
age when prime source fails, provides vital 
power protection forradar, critical commu 
nications and ground-support activities 





From Consolidated 

Avionics a New 

Programmable DC 
Signal Source. It accepts digital input sig 
nals and instantaneously presents select 
ed output voltage. Automatic check-out 
equipment for such projects as Jupiter, 
Atlas, Titan and Discoverer projects are 
also products of Avionics 








F-104 Servicing Unit 
uses a gas turbine en 
gine to supply starting 
air for jet engines, and 
provides electrical pow 
er, high pressure air, 
and towing every 
thing needed to keep 
this aicraft combat 
ready, any place in the 
world. (U F soars 
tion; MA-2 Multi 
pose Servicing Unit) 


Mena CONDEG 


A revolutionary, self-propelled passen- 
ger ramp to service America’s newest jet 
airliner is the latest in a long line of prod- 
ucts and problem-solving developments 
for aircraft and missile support produced 
by the Aircraft Equipment Division of Con- 
solidated Diesel Electric Corporation. 

The Aircraft Equipment Division is also 
responsible for many other new concepts 
in ground support equipment... 


Gas turbine engines have been de- 
signed into mobile units to supply start- 
ing air for aviation jet engines. 

Condec “packaged” servicing units 
furnish electrical, pneumatic and hydrau- 
lic power, plus conditioned air for heating 
and cooling, for supporting jet fighters, 
bombers and transports. 


Scientific testing complexes are de- 
signed to check electrical, mechanical, 
hydraulic and pneumatic operating pa- 
rameters, either separately or in almost 
every conceivable combination, for air- 
craft and missiles. 


This is Condec. Call on the Aircraft 

Equipment Division for these and most 

other equipment required throughout the 

ground support functions; or call on 

CONDEC’S AED to provide systems man- 

agement and full responsibility — from 

concept to delivery — of sub-systems for 

the support of land, sea, air and space 

ffers new economy and weapons and vehicles. A facilities and 

peste nes, See product brochure has been prepared to 

1, Humination an tell you in detail about the CONDEC story. 
Send for it today. 


oe 
Stee, 


AIRCRAFT EQUIPMENT DIVISION 


From Consolidated Con- From Consolidated Con- 
trols a complete line trols a motorized — >: HE 


of ruggedized pressure Fiexbelt vaive, for remote 
switches — from inches control of hydrogen per 880 CANAL ST. + 15519 LANARK ST. 


of water to hundreds of oxide and other ex 
atmospheres — for high tremely corrosive missile STAMFORD, CONN. + VAN NUYS, CALIF. 
performance aircraft and and rocket fuels 

* 


missiles. includes a new 
1O80F) temperature (to Consolidated Diese! Electric Corporation 


a Consolidated Controls Corporation 
Consolidated Avionics Corporation 
Hammond Vaive Corporation 

The Lima Electric Motor Co., inc 
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Poland May Expand 

’ . ’ . ‘ 
Foreign Glider Sales 
Moscow—Poland is continuing to 
ON BENDIX COMPONENTS | strengthen its position as the Com 
‘ | munist bloc’s leading glider designer, 
builder and exporter 

Ihe Sovict satellite has recently 
shipped gliders and equipment to the 
Soviet Union, Communist China, East 
Germany, Hungary, \ustna, The 
Netherlands, Switzerland, Belgium, 
England, India and Finland. It con- 
fidently expects further expansion of 
foreign sales 

Center of design and development 
work is the experimental glider factory 
it Bielsk. Headed by Vladislav Nova- 
kovsky, the plant builds expenmental 
models and limited numbers of high 
performance gliders. Quantity produc 
tion is assigned to other Polish glider 


factones 

Among the Polish gliders now in 
quantity production and being exported 
in considerable numbers are the single 
plac Jaskolka (Swallow), which has set 
tive world records AW No lf p 
3); the single-place Mucha-lLO0A (hh 
nd Nlucha-Standard: and th two-place 

Bocian (Stork) and Czapla (Heron 
Gliders of “original design” being 
produced in “expe rimental copics erin 
small numbers include two fiving wing 
the Nietoperz (Bat) and Wampu 
the Kaczka (Duck the 
gpi trainer: the Jastrzab 
icrobati glider the Osa 
p) and Scagull laminar gliders 
| the record-setting Albatross, Motvyl 
Butterfly Zehr (Zephvi ind oka 


VERSATILITY PLUS—IN pee ce 
GROUND ANTENNA PEDESTALS) | ("3.7 Sa 


Rose 224 


Wichita, Kan.—F inal figures on (¢ 
This Bendix Ground Antenna Ped- accurate—better than 0.5 mils;] | ndar 1959 business plane productior 
estal is unique in that it can be available—already designed, tooled Cessna sales ¢ ‘ta ed 3 

| easily modified to a variety of and available for your immediate units, 84 airplanes more than the com 
radar antenna applications, some prototype needs—the product of | ene it aes, 7 other three top manu 
of which are shown above. In our extensive field and test experi- facturers, according to Frank "Martin 
addition, the pedestal is air trans- ence in building for highly accurate Cessna marketing manager 
portable—weighing only 700 lbs.; tracking of aircraft and missiles, With the entin business ait 

dustry enjoying an approximate 








increase in sales in 1959, Cessna showed 
ADDITIONAL CHARACTERISTICS: , 39% . - 
gain of 22 over Calendar 19558, for 
Optional control indicators for various servo drives. in increase of 638 airplanes, Martin 
noted, adding that he looks forward to 
the company enjoying another record 
| year in 1960 
| For further information about this unit—and others in the Eclipse- Breakdown in unit sales by the com 
Pioneer “family” of radar antenna devices—write: pany during 1959 shows: 648 Model 
150s, 874 Model 172s, 727 Model 175 
° : oe ind Skvlarks, 258 Model 180s. 774 
Eclipse-Pioneer Division [Ry..ay% Model 182s and Skylanes, 43 Model 
Teterboro, N. J. 210s and 240 twin-engine Model 310s 
; Both Skylark and Model 210 were in 
troduced to the public late last year 


Y2 to 2 horsepower motors standard. Other power and speeds optional. 








District Offices: Burbonk ond San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Sales & Service: Bendix internotional, 205 E. 42nd St., New York 17, N. Y. 
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Fletcher Ships FU-24 Kits to New Zealand 


Fletcher Aviation Corp., El Monte, Calif., has shipped three FU-24 spray planes to Air 
Parts, Ltd., Rukuhia Airport, Hamilton, New Zealand, in prefabricated kits. Kits utilize 
“matched hole tooling’ concept which allows local labor to assemble the planes with hand 
tools; more than 60 FU-24s have been assembled this way in New Zealand. FU-24 is 
powered by a 240 hp. 0470-N Continental engine, is 31 ft. 10 in. long, 9 ft. 4 in. high 
and has a 42 ft. wingspan. Empty weight is 1,890 Ib. and useful load is 1,610 Ib. Cockpit 
“safety zone” is stressed for 40g loads. 


Cessna started holding the first of 176-9 Airlifts Steel 
, a= 6UL ‘ & 


four marketing conferences to introduce 

the new Model 310D latest, swept-tail For Helistop Site 
version (AW, Dec. 258, p. 24)—early in 

January, with additional meetings sched Los Angeles—McNcil Const 
uled for the remainder of the month o. is using a Bell 47G-2 Troop 
Sessions with distributors, dealers and copter in building a helicopter 
their salesmen will include comparison pad atop the Pacific Electric 
demonstrations of the new 310D with n the downtown area here 
competitive types at the Wichita fac Che helicopter airlifted 16 ch 
tor steel plates from a bus deck just 





U. S. Business & Utility Aircraft Shipments 


October, 1959 





Manutacturer and Model No. of Units Net Billing 


Acro Design 506 
560€ $995, 00C 


6806 


Beech 188 
Bonanza 
Twin-Bonanza 
Travel Air 


$1,479,000 


Calla A6 $9,000 


Cessna 150 
1 


$4,174,000 


Champion TEC 
7FC 


7GC 
THC 


$125,000 


Mooney Mk. 20 $115,000 


Piper PA-18 
PA-18-A Super Cub 
PA-22 Tri-Pacer 76 
PA-23 Apache 18 
PA-24 Comanche 180 29 
PA-24 Comanche 250 24 
PA-25 Pawnee 22 


Totals 681 $9, 100, 921 





Note: Considerable increase in number of units shipped in October compared with previous month, when 385 air 
having total net billing value of more than $7.9 million were delivered from the factories, reflects stepped-up delivery 
pace as new models come off the lines. October, 1959, shipments also are considerably larger than the same month 
last year when 589 aircraft left the factories with a total net billing value of more than $7.7 million. Shipments January 
through October, 1959, totaled 6,296 units valued at $106,633, This represents 982 more aircraft and $22,536,000 
higher total value than for the same period in 1958 when 5,314 aircraft valued at $84,097,000 were deliver: 0 
distributors and dealers. 
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AZIMUTH COUNTER 


Presents angular information in 1° 
increments. 


cr 


These lightweight digital display 
counters, featuring stainless steel 
types, are readily adaptable to fire 
control devices, aircraft and industrial 
instrumentation uses. Counter wheel 
numerals are ," high. They count in 
increments of 1° from 000° to 359° and 
repeat, with a cycle of operation 
infinitely repeatable and reversible. 
Available with either left-hand or right- 
hand input shafts. Request details, 


SOLENOID TOGGLE SWITCH 


Corrosion-resistant unit for severe 
operating conditions. 


Developed for the severe environ- | 
mental conditions outlined in MIL-E- 
5272A, this small, lightweight unit 
consists of a miniature micro-switch 
actuated by a toggle held in place by a 
solenoid-operated detent. In case of 
circuitry failure, the manually-oper- 
ated toggle switch is returned to 
normal position automatically. Write 
for details. 


Manufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES * INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


by. 


Teterboro, N. J. 














THOR 
MACE 
TITAN 


HAWK 


ATLAS 


SNARK 


NIKE 


8 


BOMARC 


NIKE ZEUS 


SPARROW | 


SPARROW |! 


SPARROW It! 


— 
~ ‘| NIKE HERCULES 


SIDEWINDER 


REGULUS II 


VANGUARD 


REODST 


ONE 


JUPITER ¢ 


PERSHING 


BULL 


PUF 


MERCURY 


POLA 


RIS 


CORVUS 


FALC 


“> Designs Assembly Savings lito 
Critical Miniature/Instrument Boll Bearings / 


replaced this assembly with a special ND double row 


Helping customers simplify instrument assembly is a 
specialty of the N/D engineering group. How? Through 
creative Miniature/Instrument ball bearing application 
and design. Often, a new ball bearing design will pro 
duce assembly savings in excess of its additional costs 
Integral ball bearings, too, very often cut down difficult 
and costly hand assembly of shaft and parts 


D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground 


A timely example of N 
support. Here, specio/ N/D Instrument ball bearings are 
now used in precision potentiometers. New Departure 
engineers recommended eliminating two single row 
instrument bearings, mounted in duplex and requiring 
spacer and separate roller. They 


precision guide 


MINIATURE £ 1 


high precision instrument bal! bearing with integral 


outer race guide roller and shaft mounted with a 
This 
of over 400%! In turn, the customer was able to reduce 
selling the ¢ 
What's more, the New Departure Instrument Ball Bear 
ings improved potentiometer reliability! 


nut ye recommendation produced cost savings 


the potentiometer price te government 


You can look to minimum assembly costs and unsur 
passed reliability. Include an N/D Miniature ‘Instrument 
Bearing Specialist in your early design level discussions 
For immediate information or assistance, call or write 
Department L.S., New Departure Division, 
Motors Corporation, Bristc  <e 


General 


nnecticut 


VUMENT BALL BEARINGS 


proved reliability you can build around 


ON 





Custom Avionics inctallation Made in K-35 Sienna 


Custom communications and navigation installation was made by Greensboro-High |! 


Air Service, Inc., Greensboro, N. C., 
Equipment Co., Durham, N. C 
instrument panel 


ADF control head 


on a Beech K-35 Bonanza owned by Engin 
Job entailed reworking the entire left quarter of 
All equipment is tied into custom audio switching panel just ve 


Installation includes primary communications—a crvstal-cont 


Narco Mk. V: two Lear LNC-100 180-channel receivers with omni; Lear LNC-1 
path receiver; Narco three-light marker beacon receiver; Lear ADF-12-E2, and 


LNC-100 90-channel standby transmitter 


+ 


x 20 ft. he lisp t 
cighs 280 lb. Plate 
r above stecl I-beams 

ling platform. In 

lecking is the final 
wntown Los An 
| helistop 

n Co. President 

hairman of the 
Heli ib In . 
me Los Angeles’ 


rvice ti conveys 


* 
* 


grag between Los 
mal Airport and the 
The company expects 
ct in three 
ranger helicopters 
1, with a fioht 
ine minutes from the 

I vntown sitt 
licabs is currently negotiating for 
ral additional helistop sites atop kev 
buildings in the metropolitan Los An 


1 
7CICS arca 


Dornier Markets 
Four-Seat Do.27 


Munich—Dornier Do.27 STOL au 
raft is now available in a four-place ver 
ion in addition to the standard six 
seater (AW Aug. 3, p. 104) 

Dimensions and construction of both 
planes are identic, il, but the powerplant 
for the four-seater is a 240-hp. Conti 
nental piston engine instead of the 275 
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Range 


PRIVATE LINES 


+} 





New Acro Commander 
for eastern Mis 
nois is Mark Aero, Inc., La 
St. Louis, M 

Helicopter taxi service fi 
Tacoma International Airport 
cities will go on a scheduled 
two Sud Alot 
powered helicopters sold bi 
Aviation Corp. to Sea-Tac A 
A third Alouette expected | 
in service by Mar. 1, and th 
expect to fa x of these 
urcraft im service DY ycar 


1 using 


1 scheduled taxi service and t 


on contract work. ‘Taxi charg 
) 


ipproximatel Sf from 


Get 
Rocket- 
Fast 
Shipment 


from 
world’s largest 


STOCK «i 


No long countdowns here. 
Allmetal stainless fasteners 
are stockpiled in advance 
—ready to go on your order. 
Fasteners in Commercial, 
AN, MS specs. You get fast 
delivery, precision quality, 
plus mass production 
economy when buying 
direct from stock. 

Special fasteners also 
fabricated to your exact 
requirements on extremely 
short notice. Full range of 
raw materials assures 
prompt service. Simply send 
blueprint or specifications. 


Pins * Bolts * Nuts + Screws 
(including slotted and Phillips 
~ Magnetic and non-magnetic) 
¢ Washers ¢ Cotters « Rivets 

* Rods ¢ Studs ¢ etc. 


PHONE OR WRITE 
for prompt quotation or 
shipment. Send for catalog. 


' 
ANG STAN. 
SCREW PRODUCTS COMPANY, INC. 


Manufacturers of Stainless Fasteners Since 1929 





821 Stewart Avenue, Garden City, L.!., N.Y. 

Phone: Pioneer 1-1200 TWX GCY 603 
Midwest Divisi 
6424 W. Belmont Avenue, Chicago 34, Iilinois 
Phone: AVenue 2-3232 TWX CG 3185 
West Coast Division — Office and Warehouse 

5822 West Washington Bivd., Culver City, oe 
Phone: WEbster 3-9595 TWX 








1472 
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ROL SYSTEMS 


TIME ... vital element 
in our nation’s defense 


Response to attack 

must be immediate. 

The higher speed 

and greater range 

of more lethal weapons 
demand that Commanders 
of future military systems 
have a new degree of control 
that only electronics 


can prov ide 


Before the command decision 

is possible, 

a mass of information 

must be gathered from 

far-flung defense elements, 

correlated, and presented 

to the Commander and his staff 

in readily understandable form 
. this is the function of the 

Command Control System. 


The speed and efficiency 

of this system must be such 
that it shall never 

have to be used of necessity. 


Stromberg-Carlson 
advanced developments 

in electronic transmission, 
processing and display 

of intelligence... 

the nucleus of 

a proven talent for 
Command Control 


Sustema. 


srochure on request, 


STROMBERG -CARLSON 
, orvision ofr GENERAL DYNAMICS 


1400 NORTH GOODMAN STREET + ROCHESTER 3,N.Y. 





Seattle to the airport, $9 from down- 
town ‘Tacoma. 


Wichita Country Club, Kan., is 
the site of a ground school program 
developed by Yingling Aircraft, Inc., 
Cessna dealer, which is providing free 
instruction in return for use of the 
lub’s facilities for a classroom. ‘The 
|S-week program is held for a two-hour 
period one night each week. 


Sud-Aviation, France, is converting 
i large number of North American 
'-28A surplus USAF piston-engine 
trainers to higher-powered Nomad con- 
figuration orginally developed by NAA 
Columbus Division and licensed to 
PacAcro Engineering Corp., which sub 
licensed the conversion to Sud. Aircraft 
are being reactivated at Davis-Monthan 
AFB, Aniz., ferried to the East Coast 
and then taken by French aircraft car- 
icr to France. In November, 49 of the 
1-28As were ferried from Anzona and 
+0 more are planned monthly through 


Nia 1960 


Distribution of smoke and fire dete¢ 
n equipm nt developed by PyvroTe 

In Hingham Ma is being 
dled 


icd nati 


nally on an exclusive ba 
i Van Dusen Aircraft Suppli 
Van Dusen will also market the equy 

erscas through its Teterboro, 


> afkes 


William C. Wold Associates, New 
raft broker, reports used an 

of $18,100,000 during 1959 

ver the preceding 

69 plan s were sold, 


Convair 240s to Vicker 


nts EXPERIENCE 


Air Taxi Co., Red Bank, , wil Long enpenence & te fess 
assemblies from heat resistant meta 
molybdenum, tantalum, tungst 
columbium ... enables California 
maintain the difficult 


enger quartet 
nal Airport Feb 
f mine aircraft, 1 
Aztec. New offic which today's Missile Industry 
J. Douglas Mel California General boast 
manager An XI f experience. A large stockpile of refract 


listance charter flights imagination ond technical sil 
freight and air ambu make it possible for Californ eral t 
fabricate and deliver space-age assemblie 
ustomer with the greatest speed and 


Heliport landing area for air-s i 
gi , a "Exhaust nozzles for the fF 
TR Nii he one of the featu 


n , = : nanufactured by California Ge 
illion Rockaway Be 


ng Island. Heliport 


’ ‘ 
inl police ind (¢ ist 


for Aer 


helicopt rs but will be mack 
iilable for mecregenc SCTVICE from 
ernational Airport, ho 


tal said 


Belger Helicopter Service, Inc., is 
new cencral charter commercial ng CALIFORNIA GENERAL, INC. 
ter operation established at Kansas Cits P.O. Box 565, Dept. A, Chula Vista 
\l Company has purchased a Bell 
+7G-2. President is Larry Belger and | q 
hief pilot is Roy Lindley 
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Fiat 7002 helicopter fuselage is completed except for final installations when the rotor blades are mounted. Note simplicity of the struc- 
ture, large access doors to pilot’s compartment and to the passenger and freight bay 


Fiat 7002 Cold-Jet Helicopter Nears Completion 


Tail rotor (2 ft. diameter) is mechanicalls 
driven from the main rotor. Rotor blades 
are shrouded to improve propulsive efh 


ciency. 


112 


— 
OR Re Ye 


Fiat's 7002 cold-jet helicopter is nearing 
the end of its long development program at 
lorino, Italy, and is expected to start flight 
trials within a few months 

Progress with the project has been slower 
Major difficulty has been 
traceable to acro-centrifugal flutter in the 


than expected 


two-bladed _ tip-driven rotor system The 
problem is largely solved now. 

All static tests and most of the dynamic 
tests have been completed with the heli 
copter under conditions of both steady and 
oscillating loads A complete rotor hub 
system has been mounted in the test tower 
and has accumulated much running time 

Static and 


blades was the 


dynamic balancing of the 
most difficult job encoun 
with the 


showing up at on 


tered during the tests acto-cen- 
trifugal flutter 
All vibration 


minor 


point 
tests have been completed 
and some modifications—including 
blade counterweights—have been made 

One problem which can’t be fully solved 
on the ground is the known tendency of a 
two-bladed rotor to oscillate during transi 
tion from hovering to forward flight. The 
Fiat 7002 will have servo controls to damp 
these oscillations during transition phase 

The 7002 helicopter (AW Apr. 21, 1958, 
4700 gas 


about 530° gas 


p. 151) is powered by a Fiat 
generator unit developing 
horsepower for takeoff, and delivering about 
7.5 Ib./sec. of air to the blade tips 
weight of the helicopter is 3,080 Ib. and 
useful load is 1,760 Tb. 


( eTOSS 


fe 


Fuel tanks are strapped to central keel and side. 


Fiat gas generator unit is powerplant for the 
7002 helicopter Output is about 7.5 Ib./ 
sec., equaling about 530 gas horsepower, 
for takeoff conditions 
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AERONAUTICAL ENGINEERING 





Nuclear Plane Radiation Hazards Defined 


By Craig Lewis 


Washington—Biomedical — problems 
ure not now considered a limiting factor 
in the development of a practical nu 
clear-powered aircraft, but U.S. research 
programs on the subject are continuing 

Much work done be 
fore detailed found to 
such problems as radiation effects, pss 


remains to be 
solutions are 


chological tresses 
dents, but development of the aircraft 
system in the Aircraft 
Nuclear Propulsion program does not 
hinge on these solutions 
While the 
' 


associated with nuclear powered flight 


id potential acct 


lowly moving 


biomedical — problenss 


are difficult, thev are not considered as 


limiting the development of practical 


according to 


ANP life 


nuclear powered urcraft 

Lt. Col. Charles M 
Ience t officer 
In the vears of 

paralleling development of the nuclear 


Barnes, 
proj ‘ 


biomed il rescale h 


aircraft, problems of protecting the 
crew and the public in case of an ace 
dent have been 
Safety problems 


cration of 


considerations 
with op 


major 

connected 
? 

nucicar owerplants in the 


atmosphere are currently under studs 
the Atomic Energy, 

\crospace Nuclear Safety 

lished last vear, and this 


report is expected soon 


Commission § 
Board estab 
first 


group 


Safety Hazards 


\ large nuclear-powered aircraft pre 
vents the safety hazards as any 
large aircraft plus the additional hazard 
f radiation contamination in a crash 
llowever, Col. Barnes that 
if life need not be much greater than 
uircraft of the 


Sanne 


feels loss 


with conventiona samc 
ize 

He said it has 
illy that 
ire operated under planned procedures 
er sparsely populated areas, 
tional will be negligible. A 
mall additional risk seems acceptable, 
when the operational ad- 
nuclear 


statisti- 
if nuclear powered aircraft 


bee nN shown 


addi- 


mortant 


particularh 


intages of systems are com- 


pared with conventional aircraft 
Current operational plans call for the 
nuclear aircraft to be flown under care 
controlled flight conditions. In 
flights would be restricted 
over sparsely populated 
in established technique, 


fully 
pe iceting 
to air corridors 
ireas. ‘This is 
have been set 
Strategic Au 
away from 


since corridors already 


up for operation of 


Command bombers large 
population centers 
Ihe nuclear aircraft also will be con 
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If the aircraft crashes, damage to the 
reactor powerplant will release fission 
products to the surrounding atmos- 
Heat from the reactor and 
from any chemical fire that started 
vould tend to loft the radioactive parti- 
Distribution of these particles 
epends on particle weight, wind ve- 
locity and direction. Wind effect is the 
behind the attempt to find 
conditions favorable for par- 
condi- 


stantly tracked by radar to pro 
data in an emergency and to pin 
a crash site. Flights will be p 
with weather conditions 
that, if possible, the 
that would 
radioactive 
If an 
ind the crew 
will ¢ ect themsel 
thei i¢lded cabin in 
protect them fre 


in mi phere 
urcraft wil 
tend t 


matter in case 


weather 
fa cles 
mergcncy occul 
members | 
plane ther reason 
veather 
which Under adverse 
blast ane 


ment during 


ticle dispersion 

tions, a pencil-shaped area downwind 
uuld be contaminated 

rons Lhe pe Cay 

be shielded a 

thes wil x ejected 

zone so fast that the 


Crash Techniques 


Countermeasures are under study to 
il with the consequences of a crash. 
Firefighting techniques are being ex- 
imuined best way of 
pproaching the wreckage and to find 
nission the best technique 
When lities as using helicopters for an air 
progress point wher pproach or using remote controlled 
ground vehicles. Foams and chemicals 

re under which form a 

thick mass over the wreckage and filter 

There is also a 
quirement for some means of identi- 
fying wreckage posing a radiation haz- 


ird, and this could possibly take the 


past the 
dose r 
the crewmen will not be 

measureable and will | to determine the 
te the lose 


unong such possi 
study would 


out fission products 


Saab J-35C Trainer Begins Flight Program 


version of the Saab Draken Mach 2 fighter, was 
Production of the trainer 


First flight of the J-35C, two-seat t 
made recently with Saab pilot K. E. Fernberg at the controls. 
is now running parallel with that of the single-place fighter version. Deliveries of the J-35C 
Roval 

mulator in a combined program at a central type- 


are scheduled to begin this vear Swedish Air Force will use the trainer in con 
junction with a Curtiss-Wright flig 
The J-35C is ident 


the forward fuselage, which has bec 


training school » the standard fighter in every respect except for 
dified to accommodate instructor and pupil. Rear 
seat has been clevated for better vi tv for the instructor. Both seats are Saab ejection 
type. Space for the extra crewman was made by eliminating some of the equipment from 


the standard fighter, presumably the fire-control gear. 








IMPORTANT DEVELOPMENTS AT JPL 


THE CRYOGENIC GYRO 


A fundamentally new type of gyroscope with the possi- 
bility of exceptionally low drift rates is currently under 
development. The design techniques used in conventional 
electro-mechanical gyros appear to have been largely 
exploited. A break-through is needed, and the cryogenic 
gyro may well provide it 

The cryogenic (liquid helium temperatures, in the range of 
4°K) gyro consists of a superconducting sphere supported 
by a magnetic field. The resulting configuration is capable 
of support in this manner as a result of a unique property 


of a superconductor. Exceptionally low drift rates should 
be possible. This cryogenic gyro has performance potential 
unlimited by the constraints of conventional electro- 
mechanical gyros 

This is just one example of the intriguing solid state con 
cepts which are being pioneered at JPL for meeting the 
challenge of space exploration. In addition to gyro applica 
tions, superconducting elements are providing computer 
advances and frictionless bearings. The day of the all-solid- 
state space probe may be nearer than one realizes 


CALIFORNIA 


INSTITUTE OF 


TECHNOLOGY 


JET PROPULSION LABORATORY 


A Reseorch Facility operated for the National Aeronautics and Space Administration 
PASADENA, CALIFORNIA 
Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields 


INFRA-RED + OPTICS » MICROWAVE + SERVOMECHANISMS * COMPUTERS + LIQUID AND SOLID PROPULSION 
* STRUCTURES * CHEMISTRY * INSTRUMENTATION * MATHEMATICS * AND SOLID STATE 


PHYSICS « 


Send professional resume, with full qualifications and experience, for our immediate consideration 








form of a smoke bomb, beacon or paint- Bagge 
’ :% 
ing the aircraft distinctively a AY 
| eu 
Ihe firefighting, rescue and cleanup | 
iob probably will be done with remote 


ontrolled. shielded vehicles. If the 


crew is in the aircraft when it crashes, 
t is expected to stay in the shielded | e Precise 


crew cabin because of the thermal and | 

radiation protection it provides. How- | « Compact 

ever, if an injured crewman requires ° Fast Response 

quick removal, something similar to a 

shielded version of the World War II Task Corporation, world’s foremost supplier of 
tank repair vehicle could be used to wind tunnel balances has turned its attention to 
cither cut the cabin open and remove | 

the crew or to remove the entire cabin the development of related force and moment mea- 
from the wreckage 


Force and Moment Measurement Systems 


suring and resolving equipment for thrust stands, 
: nose cones, satellite packages and other missile 
Simulated Crash Tests Se GORA SS ; 
: and aircraft requirements. Special instrumentation 
Experiments with fission products is now under development for measuring weight 
released from a simulated aircraft crash ‘ ia ¢ 
ire being conducted at Dugway Prov and center of gravity of complete missile airframes 
ing Grounds, Utah, and the National 
Reactor Testing Station in Idaho rok . y 
oe cinptiaaa deal with the type , I'ask will welcome the opportunity to consider 
your requirements for special transducers and as- 


ind amount of fission products re 
leased, the area they would cover under sociated resolving equipment. Write for further 


various meteorological conditions, their information or phone PRospect 4-3100. 
effect when inhaled by experimental 
inimals, and countermeasures useful in 
limiting the consequences of the release 


or separable components. 





of fission products 
With the range provided by nuclear | 
power, nuclear aircraft crews will be — 2. Six component calibration rig designed and 
fiving missions on the order of 100 hr built for ARO, Inc. 
long The radiation dose rate on mis 4 _— 
sions of this length is low enough so 
that such other factors as fatigue and 
boredom, rather than radiation, will 
determine flight time limits 
Based upon vanous human and am 
mal studi 1 tolerance dose of 200 
Rem (Roentgen equivalent man, which 
is a measure of absorbed cnergy) has 
heen suggested for nuclear aircraft crew- 
men, although they might not reach 
that limit. This cumulative dose would 
he acquired over a 10-year penod otf 
ration at an average rate of about 
Rem a vear. This is higher than 


1. Six component internal strain gage balance, 
5 itside diameter. Largest ever produced. 

















int {) ) co ‘ - 
fo Pact at oa - pale ws ae * 3. Stick Force Dynamometer—Two component 
elevator and aileron) temperature compensated 
group working under different condi- ae force transducer. Uses: flight test, flight simu- 
tions. Crews will be composed of a i ei ator, flight control servo feedback element 
* oe phy a r pilots who already have ie 4. Six component external balance built for 
a UCIT LATRINES ’ e Norair, a Division of the Northrop Corporation. 
Total dose limits might be raised in if . 
view of animal experiments which indi- 
cate there is a recovery factor when 
radiation doses art spaced out. Thus, 
use of rest periods between flight doses 
might permit an increase in the total 
dose absorbed 
Air Force has some experience with 
w shielding problems im actual opera 
on, gleaned from the 47 flights of a 
onverted Convair B-36 (AW Dec 
1958, p. 64). This nuclear test aircraft 
used the split shielding technique of 
shielded cabin and separate shadow 
shicld between cabin and reactor which CORPORATION 
is expected to be used in an operational 
nuclear aircraft. Although the reactor 








1009 EAST VERMONT AVENUE, ANAHEIM, CALIFORNIA 
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Applied 
lessons 


from our 
ASW 
history 


Tactics Trainers* 
P2V-5 
P2V-7 
S2F-1 
S2F-3 
PSM-1 
AD-5N 
ZSG-4 


To date ERCO is the largest* supplier of ASW tactics 
trainers to the U.S. Navy 


The prime requisite in the design and ultimate construc- 
tion of these units is Systems Comprehension. To its 
Systems Comprehension ERCO adds Human Engineer 

ing so the many subsystems that make up an ASW air 
borne system can be successfully integrated .. . not 
only for training purposes but for the mission itself 


As a result of designing the complete tactics trainer, with 
the overall system requirement as the criteria, ERCO 
has acquired the position of being an objective observer 
By combining the knowledge gained through building 
ASW tactics trainers along with our Special Purpose 
Computing Techniques . . . we have under development 
the AID (Automatic Integrated Display) 


AID will make comp uter decisions in conjunction with an 
integrated display thereby reducing or eliminating the 
operator's arithmetic functions, leaving the human mind 


completely free for situation analysis and tactical decision 


AID is just one of the many development programs al 
ERCO which have resulted from a comprehensive 
ASW history Perhaps the lessons we have learned and 


applied so well can assist you in your current projects 


To arrange for professional discussion at your facility 
please contact: 


a- Fed dap 
DIVISION GCF INDUSTRIES INC., RIVERDALE, MARYLAND 


OTHER ACF DIVISIONS: ALBUQUERQUE * AMERICAN CAR & FOUNDRY 
AVION * CARTER CARBURETOR + SHIPPERS’ CAR LINE + W-K.M 





operated in the air in these NB-36 
radiation air scatter experiments was 
considerably less powerful than the 
power source for a nuclear aircraft, the 
flights are considered a successful dem- 
onstration of the safety possible in op- 
crating a reactor in the air and handling 
it on the ground. Crew dosages were 
well below Atomic Energy Commission 
tolerances in these flights, and the crew- 
men involved are not under study. 





Immunization Drugs 


Researchers are now conducting a 
search for drugs that would provide 
immunity to radiation damage. Univer- 
sity of Chicago has a contract to screen 
numerous drugs to find .a protective 
igent, and the AEC facility at Oak 
Ridge, Tenn., is looking for protection 
from chronic effects of radiation. Drugs 
have been found which impart immu- 
nity to some animals but not to others, 
so no universal protective is currently 
ivailable 
lhe potential psychological hazards 
with crewmen flying missions of 100 " 
hr. or more are considerable, although an A N T F N N A 
the use of experienced, knowledgeable 
people, such as combination pilots and 3 
nuclear engineers, is expected to mini- WV FE aT) T worked On 
nize these hazards. Living conditions 
ind work cycles are under study at such 
facilities as the Lockheed Aircraft Corp ; 
Georgia Division and the Aerospace The cecropia moth’s antennas are de- 
Medical Laboratory at W right Patter \ 6 ened to perform a very unusual function. 


Somia cecropia, one of 

the lergest American - »mente — ; acialize 
es ee quirements demanding specialized 

ore covered with orgons ge and capability. 
, of smell and enable the " 
urcraft cabin will be considerably mor mate to lecste Wis mote ‘al biliti 
luxurious th in normal large aircraft by odor from os for aowoy ipplying its specia capa 1 ities, 
“ ompartments It probably will a x Margolin has never failed to pro- 


musi piped in to combat the \ ictical solutions to its clients’ RF SyS- 


son AFB to determine optimum condi Pa 
- } : ~ ircraft and missiles also have 


tions for long duration flights 
lo ease physical and psychologica 


xoblems on long flights, the nucleas 


dead silence in the highly insulated n ‘blems. 

ibin. Silence was a problem on th 

N B.36 flights, especially for pilots used when faced with an RF systems 

to monitoring their engines by their sroblem, think about D & M. An existing 

ounds " sign or an easily adapted production model 
Cabin will be pressurized, ait will be . 


filtered, and the crewmen will not be 
discomfort of tight abl n us at low cost and great savings 


your requirements may be avail- 


hampered by the 
flight suits because the nuclear aircraft 
probably will not cruise at the extrem« 
iltitudes encountered by modern turbo rehensive Antenna Catalog 
jet aircraft. For emergencies, the indi 
idual escape capsules will provide the 
xygen and se supplies needed 
Radiation dosimeters will be attached 
to crew members and the cabin interior 
to measure dose levels x Mt positions in a growing organization af- 
pportunities for stock participation, as 
Longevity Studies nany other benefits, are offered to en- 
gin Contact R. E. Anderson, Chief Engineer. 


n request. 


One means of studying the possible { 
effects of radiation doses on crewmen — | ; 
is to irradiate animals and then run a a“ 
longevity studies on them. Tests already | | , Bl D 0 R N E & M A R G 0 L | N | nc. 
have shown that the relatively short j ’ 
life span of a rat can be shortened by \ 44 sae 
irradiating it, and tests are now being ~ a 0436 Westwood Beuievend. | 9D Maw Vek Aram 
conducted with longer-lived animals. A Los Angeles 24, California | Westbury, t. I, N. Y. 
group of monkeys has been irradiated 


* 
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_How Do YOU Define Switch Nois 
coranv swirc | Mere’s how IDL analyzes it! 


CONTACT NOISE 
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These data are important considerations in switch applications 
and provide you with valuable criteria for systems evaluation. 
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Retary Swied 

LOW LEVEL (0-5 myr of 0-50mv) TELEMETERING 
EQUIVALENT CIRCUIT 

















| f 
HIOM LEVEL (0-5 +) TELEMETERING 
| EQUIVALENT CIRCUIT j 
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IOL quality contro! and inspection procedures insure that 
, these “Standards of Excellence” are maintained in the pro- 
duction of high speed, sealed rotary switches for critical 
applications. Typical products are indicated by these units 


ars 60 RPS 7 — 
at se 2 Poles 2 Poles 
30 Points 60 Points 45 Points 


Write IDL for your free copy of “Rotary Switch Contact Noise 
INSTRUMENT DEVELOPMENT LABORATORIES, INC. 


Subsidiery of Royal McBee Corporation 
MECHANIC STREET, ATTLEBORO, MASSACHUSETTS, U.S.A. 
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3 strategic locations 
for immediate delivery 


TYPES IN STOCK 
304 © 310 © 316 © 321 © 347 Plus Carbon Steel Hydraulic 


AMS 5050 E 1000 PSI Hydrostatic Pressure Tested 

















AB MURRAY CO ix 


TUBING SPECIALISTS + SINCE 1845 
NEW YORK e PHILADELPHIA e PITTSBURGH 


and gone through seven years of study 
thus far 
A group of donkevs, whose total bulk 
is closer to that of man, is under study 
at the University of Tennessee, and 
AEC has about 500 beagles under 
study at the University of California at 
Davis, Calif. All these dogs are female, 
ind thev have been bred each of the 
five vears since they were irradiated 
Until recently, the irradiated group was 
producing bigger litters than the non 
irradiated control group but now the 
latter is catching up 
All of these animals are kept in care 
fully controlled and protected environ 
ments and watched closely for long-term 
radiation effects 
Not all the radiation research used 
in planning nuclear aircraft operations 
is the result of ANP programs. Much 
work of general interest, such as the 
scarch for a protective drug, is done by 
AEC and other groups. ANP office 
finances and manages only those pro 
‘rams directly related to nuclear ait 
raft problems on work which is not 
, clsewher Among the 
king in the ANP biomedical 
ire the School of Aviation 
t Brooks AFB, Texas, and 
roup it Kirtland AB 


D clopment Division and 


Cambridge Research Center 


Aerodynamics School 
. . 
Accepts Applications 
Rhode-Saint-Genese, Belgium—I-n 
t pplications from graduate engineer 
ists for a one vear cour in 
mental acrodynamics for the aca 
uw starting Oct. 3, 1960, and 
1, 19¢ l. are now being a 
the Training Center for Ex 
perimental Acrodynamics here 
The center v 
in international institution, under the 
chairmanship of Dr. Theodo 
man. Wind tunnel laboratori 
cated near Brussel There are no 


for the ursc and a number of student 


is founded in 1956 as 


fellow hip ir 1\ ulable 

Further information and application 
forms mav be obtained from L.G.H 
Sterne, center director, 72 Chausee de 
W aterlo Rhode-Saint-Genes Bel 
gium. Condition of entry is fluency in 
ither English or French, and citizen 


in one of the NATO nation 


} 
thi} 


PRODUCTION BRIEFING 





General Electric’s Produ 
inn Department has re ! 
rder worth more than 
llion for produ tion of J79 turbojet 


ind upport equipment 


De Laval Separator Co., Poughke« Pp 
sic, N. Y., will supply jet fuel purifiers 
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Dassault Communaute in Flight Test Stage 


Dassault 415 Communaute (AW June 22, p. 75) has completed qualification and evaluation 
tests at the French air force flight test center, Istres. The transport’s Turbomeca Bastan 
turboprops develop 840 shp. at takeoff, permitting takeoffs in less than 985 ft. in cleaned-up 
configuration. Aircraft is now undergoing company flight tests. 


for Navy aircraft carriers under $1 mil- 
lion contract. The model B-214 cen 
trifugal purifier removes dirt and water 
from ject fuel on a continuous basis 
Deliveries on the production order will 
be completed by the end of 1960 


Budd Co.’s Defense Division has 
been renamed the Space Atomics Divi- 
sion in keeping with the division’s in- 
creased emphasis in the space and nu 
clear areas. Activities which prompted 
the name change include the develop 
of solid rocket cases and produc 
tion of Zircaloy assemblies for sub- 


ment 


marine nuclear reactors 

Industrial Acoustics Co., New York, 
N. Y., will supply its universal type 
ittaching noise suppressor to United 
Air Lines and Air France. The sup- 
pressor is adaptable to both the Boeing 
707 and Douglas DC-8 jet transports 

Rvan Aeronautical Co. will build 
fuselage tions for the Boeing KC-1 35 
ict tanker-transport under a $6 million 
follow-on contract awarded by U.S 
Air ] ct 


Sikorsky Aircraft has received more 
than $4 million worth of contracts 
from U.S. Army and Navy for auto 
matic stabilization kits for the H-34 
($1,215.884); technical support for 
H-19. H-34 and H-37s ($1.467.263), 
and HSS-2 spare parts ($1,817,622). 


Perkin-Elmer Corp., Norwalk, Conn., 
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will produce alignment theod 
the Martin Mace surface-to-surf 
tical missile under $2 million Ai 
contract. Electro-optical theod 
used to align the AC Spark Ph 
guidance system for TM-76B M 


pile. 


Pacair, Inc., subsidiary of | 
motive Corp., has begun ship] 
converted North American 
French government for us¢ 
Pacair converted the trainer 


bomber 


, 


Waste King Corp.’s Techn 
ucts Division, Los Angeles, will 
air data probes under contract 
$250,000 The probes, used 
the altitude and airspeed of 
aircraft and missiles, were 


the Air Force, Lockheed, Fair 
North American Aviation 


United States Chemical Milling 
Corp., Manhattan Beach, ( f will 
move its Flotrusion Division f1 \- 
dale to Manhattan Beach. TT] 
sion technique cold flows 
tubular forms 

Antenna Systems, Inc., H 
Mass.. is a newly formed 
devoted to the design and 
of reflectors, 
joints, towers 
lated antenna equipment 
standard product of the « 
30-ft. reflector antenna. 


fee ds, wavegul 


pe destals and 








SIMPLEST 
LOWEST COST 
SAFEGUARD 
AGAINST 
IN-FLIGH 
FAILURE... 


Lf. EE 


OF on I a 
DETECTORS 


aw lteese 
. 


when 
4 mw lebtee 


o mial— 
pilots or Tight er neer 


@ Write for Free Cata/og and Samples 
for testing 


LISLE 





ANNOUNCING A NEW 


OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 


GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 


For more information on this new oxidation resistant GRAPHITAR 
and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


R-279-1 


THE UNITED STATES ehh cl 


DIVISION OF THE WICKES COR ies ATION, SAG 


GRAPHITAR® carson-crapuite © GRAMIX® powo © MEXICAN 
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Retired Officers’ Salaries Detailed 


Washington—Following are the 
salaries paid to retired flag and general 
officers employed by the 100 largest de- 
fense contractors as reported to the 
House Armed Services Investigating 
Subcommittee in reply to questionnaires 
ent to both contractors and 
the individuals concerned. Salaries were 
released in the subcommittee’s report 
on. the employm« nt of former regular 
officers by defense contractors (AW 


Jan. 15, p 26). 


industn 


Generals and Admirals 


@ General Dynamics Corp—J. T. McNar- 
ney. $25.000 

@ Chance Vought Aircraft, Inc-—H. B. Sa- 
lada, $ 000 
®Kadie Corp. of 
$14.000 

® Ferd Moter Co Ww. G. Wyman 
® Fairchild Engine & Airplane Co—J. L. 
Dever $13,000; R. B. Carney, $12,000 


America—W. B. Smith, 


$22,000, 


® Aveo Corp 5. S. Murray, $90 per day 
® International Telephone & Telegraph Corp. 
J. KE. Gingrich (1) 
* Thompson Kame Wooldridge, Inc.—P. W. 
Chidlaw, $67,000: James L. Doolittle, $59,- 
© Kath 
$71 mea 
© Westinghouse Electric Corp—lI. B. 


ney £4 000 


Iron Works Corp-—R. B. Carney, 


Lieutenant Generals, 
Vice Admirais 


@ General Dynarics Corp.—BD. 8S. Land, 
$10,000; F. P. Mulcahy, $5,000, 
@ Lockheed Alreraft Corp-——C. C. Smith, 
$10,000; M. FE. Murphy, $6,000; A. B. Vos- 
lier. $23,000 
United Aircraft Corp.—M. R. Greer, $5,- 
D. L. Putt, $17,000 
Douglas Aircraft Co—I. C. Eaker, $33,- 
Mughes Aircraft Co,—S. R. Michelsen, 
1 ooo 
Sperry Rand Corp.-L. R. Groves 
Chance Vought Aircraft, Ine—H 
$17,000 
® Kadie 
$23,000 
*® Northrop Corp. 
P. W. Timberlake, 
head, $13,000 
®General Motors 
$13,000 
®Grumman Aircraft 
J. F. Bolger, $23,000; F. M 
000 
© Bendix 
® International 
Corp R. H. Cruzen, $19,100, 
® Aveo Corp.—C. S. Irvine, $46,800 
® Burroughs Corp R. J. Canine, 
H. D. Baker, $9,000 
® Thompson Ramo Wooldridge, Inc.—H. L. 
George, $50,000, 
@ The Garrett Corp.—K. B. 
S. B. Spangler, $16,000. 
® Lear, Inc-——-B. M. Giles, $10,000, 
@ Marine Transport Lines—W. M. Callag- 
han, $14,000. 
® Ryan Acronautical Co.—C. F. Coe, $12,000. 


$37,000. 
Sanders, 
Foster, 


Corp. of America—BD. D 


R. M. 
$27,000; E. 


Ramey, $27,000; 
Cc. White- 
Corp.—T. J. Hedding, 


Engineering Corp.— 
Trappnel, $13,- 


Aviation Corp.—C. B. Monsen (1) 
Telephone A Telegraph 


$6,000; 


Wolfe, $50,000; 


Major Generals, Rear Admirals 


® Roeing Airplane Co.—H., R. Oldfield, $13,- 
000; C. S. Weeks, $8,000; H. M. Marshall, 
$6,000; G. P. Galpin, $6,000, 


(1) Not given 
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@General Dynamics Corp-—P. P 
nathy, $6,000; 8S. H. Ambruster, $4 
Cc. Brigg $6,000; T. H. Dubois, $5 
W. O. Floyd, $6,000; G. L. Heach, $f 
Cc. F. Horne, $12,000: J. H. K 

000: S. Leitl $9,000; J. R 

L. B. Richardson, $33,000: W 

H. Wood. Jr.. $6.000 

$13,000: R. L. Gross, $11,000 
Z. Reynold 

Tih HI | 


aAring 
Lent, $7,000 J 

W. V. R. Vieweg, $14 
ono 

®@ General Fleectrie Cao—C 
H S Hanse | 0 
$8,000: H. M. R 

sell $12.60 PW 

@ United 
noo 

® Dougia« 
Jr., $1 
® The Martin Co.—! 
R. S. Purvi 14.0 
s s Mi 

K. E. T 


$2 000 


Aireraft Corp—J 


® Hughes Aircraft Co.—N. F 
”- M. &. Nation. $15,000 
® Sperry Rand 
© Chance Vought 

Perry, $13,000 
@®MeDonnell Aircraft Corp.—S 
$4.000; Lioyd Hart n, $21,000 
Machines ¢ 


Corp—C. Whitney 
Aircraft, 


@ International Business 
T €C. Odon $°5.000 

® Kadio Corp. of America—W. |! 
son, $18.00 } I Ankenbrand!t 
L. M. Grant, $12,00 H. S. Hart 
000: R. R. Waller. $11,000: T. P 
£19,000 Ee. K. Wakefield, $7.6 
Robinson, $7,000: L. R. L 
H. C. Ingles, $10,000; C. C. Mar 
® Northrop Corp.—M. P. Bagdan 


000 


impman 


® General 
ooo 


® Republic Aviation Corp—A. R. Cr 
e2 


Motors Corp.—B. D. Sn 


oe 
@ Chrysler Corp.—!l. C. MacMillan, $1 
R. B. Tompkir $14,000 
®Grumman Aireraft Engineering 
F. J. McKenna, $75 per day 
® Raytheon Manufacturing Co.—G. M 
ardason, $16 0 
® Curtias-Wright 
000 
® Bendix Aviation Corp—W 
$18,000; P. D. Gallery, $75 per da 
®@ General Tire & Rubber Co-—C. M 
. € rman $10,00 
Ashton, $9,000 ‘ Baldauf 
R. S. Hatchey Bra. WwW. V 
$13,00¢ \ 
® Fairchild Engine & Airplane Corp.—H 
Hauck, $25,001 
® International 
Corp C. R. Smith, $26,000: R. ¢ 
$22 000 i] $84,000 F.H 
han, $3 $14,000: WV 
$15,000: I : th, $27,000: W. 1 
$16,000 t > Laub, $13,000 


Corp.— 


Corp—L. V. Jul 


Rr oO 


$20.00 


Telephone & Telegraph 


man 
*® Aveo Corp I one $19 
Griffith, $180 pe cK L 

7 Had 

® Burroughs Corp.—S. B. Dun 
®Vhileo Corp M. D. Burnside 

R. S. Mandel . ¥ 
$17,000 

® Thompson Kamo Wooldridge, tn« 
Saville $237 


korn $°0.000 


Service Co J M Rose 
4. S. Born, $14 
Chemical Corp 


® Cities 
® Collins Radio Co 
® Olin Mathieson 
Cowdrey $16.000 

® Food Machinery 
Carlisle, $9,000 

® Goodyear Tire 

Lange, $9,000 

@ Thiokol Chemical 
$8,000. 

@ Newport News Ship & Dry Dock—N 
Rawlings, $36,000; R. A. Larkin, $7 ) 


& Chemical Corp. 
& Rubber Co. 


Corp.—D. F. O') 


® General Precision Equipment Co—S. PF. 
izhs. Jr $270.000: M F Schoeffel, 
1,000: J. A. MeNally. $13,000: G. T. Mun- 
t15.000: J. A $12.000: S. H. 
urd $10.000 
* Bethichem Steel Co.—H. L. 
W. R. Dowd, $8,900 
* Rand Corp.—W. T 
ker $19,000 
Alireraft 


Scott, 
Collins, %13.- 


$10,000: H. G. 


y 
pones, 


* Kaman Corp—J. A. Thomas, 


*® Motorola. Ine. a 
Aireraft Corp-— 


Parham, $17,900 
A. C. Olner. *12.6 


* Temeo 
* 


* Fairbanks-Whitney Corp.—C. Broussard, 


Aeronautical Co—F. R. Sanders, 
L E.G (1), K. J. Christoph 
Hummer, $6,000: L. C. Chambere- 


*Uniton Carbide Corp—W. V. Hamilton, 
ane 

Corp.— A. Boyd, 
$12,000: H. T. 
$12,000: W. i 

$°0.000 

Corp BE. B 
£10,000: EF. E 


*® Westinghouse Electric 
mn W. V. Deute nann 

h. $19.9000: EF. S. Keats 

ler. $12.000- L. J. p 

* Lockheed Aircraft 
000: W. J. Whipy 
18,000; C. R. Doerflinger 
$5,000; FE. A. MeFall 
$11,000: G. B. Dowling 
R. Frederick, $8,000; H. T. Dyson 

”) J. F. Quilter, $8,000; W. L 
000; P. E. Summers, $11,000; 
Metcalf $9,000: W A Bowers $6,000; 
R. Smith ITT, $8,000; W. H. Newton, 
00: G. E. Short, $8,000; J. F.. Taylor, 


Lyon, 
Lord, 
$10,000 Cc. PD. 
$7,000: W. M. 
$12,000; 
$10.- 
Tagg, 
R. E. 


® North American Aviation, Inc—W. B. 
j son, $11,000; J. L. Melgaard, $12,000; 
t. B. Pearson, Jr $30,000: J. H. Hinds, 
$12,000; G. A. Whiteside, $17,000; S. W. 
Carpenter, $11,000; F. Turner, $14,000. 


Brigadier Generals 


* Boeing Airplane Co—J. C. Crosthwaite, 

Dynamics Corp.—M. W. Arnold, 

Pennebacker, Jr., $9,000; 
L. Peterson, $6,000: W. L. Baker, $18,- 

000; W. J. Piper, Jr., $6,000, 

® Lockheed Aircraft Corp—H. Prindle, $9,- 

0: H. O. Deakin, $7,000: M. H. Floom, 

$9,000: J. S. Blais, $9,000; H. P. Becker, 

Sh fet 

® United Aircraft Corp.—FE. C. Dyer, $10,- 

0: T. A. Sims, $33,000; H. R. Lee, $8,000. 

* Douglas Aircraft Co.—O. F. Carlson, $17,- 

00; S. L. MeCroskey, $13,000. 

® The Martin Co.—FE. S. Piper, $8,000; S. S, 

Ballentine, $8,000. 

® Hughes Aircraft Co—W. L. S. 

$6,000; F. W. Coleman, $10,000. 

® Sperry Rand Corp.—J. A. Bulger, $14,000, 

*® Radio Corp. of America—S., P. Collins, $9,- 

000; T. J. Tully, $10,000. 

® Republic Aviation Corp—C. P. Brown, 

$17,000; H. S. Jones, $100,000; J. M. Sterl- 
$21,000 

® Chrysler Corp.—J. W. Horridge, (1). 

® Raytheon Manufacturing Co.—F. A. Krie- 
$10,000 

® General Tire & Rubber Co.—F. F. Hayden 

$7,000: R. W. Hayward, $9,000; H. Shaler, 

$11,000: D. L. Van Syckle, $9,000. 

® Fairchild Engine & Airplane Corp.—W. W. 

Welsh, $13,000; J. F. Early, $9,000. 

® International Telephone & Telegraph Corp. 

—P. M. Seleen, $11,000; James S. Willis, 

$14,000; K. E. Fields, $3,000. 

® Aveo Corp—M. MacCloskey, $19,000. 

® Thompson Ramo Wooldridge—W. M. Gar- 

land, $20,000. 

® Hayes Aircraft Corp.—W. W. Wise, $11,- 

000 

® Food Machinery & Chemical Corp.—J. A. 

Holly, $18,000. 


(Continued on page 125) 


® General 
000: E P 


Bayler, 
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Melpar... 


MELPAR APPLIES 


ELECTRONIC 
CREATIVITY 
TO SEVEN 


PRINCIPAL AREAS 


OF ACTIVITY 


DETECTION & IDENTIFICATION 


—Melpar has exceptionally broad expe- 
rience in data analysis. Melpar designs 
and develops special equipments and 
~ systems for early detection and identifi- 
cation. A large engineering capability has 
been assembled in these areas. New de- 
tection-identification methods and tech- 
niques are constantly being developed. 


ANTENNAS AND RADIATION— 
Equipped with the best research and 
develo pment facilities, Me ipar w able 
to reduce customers’ requirements to 
physical equipments. Melpar, support 

ing its leadership in advanced con 
cepts, has established 
ranges for proof of performance. Also, 
Melpar provides a unique quick reac- 
tion facility through its “follow on 

production. The Company's experience 
in new ordnance and electronic counter 
measures systems is currently being ap- 
plied to the nation’s newer missile and 
satellite programs 


FLIGHT SIMULATION & TRAINING 


—Concurrent design and development 
of simulation and walaing equipment 
that matches the exacting demands of 
new aircraft schedules gives Melpar 
proved ability to design and develop 
complete mission-type simulators for 
fixed and rotary-wing aircraft, radar 
and fire control, and missiles. Melpar 
excels in the ability to derive and re- 
produce system analogs rapidly while 
accurately preserving all of the original 
equipment’s tolerances. 


19 antenna test 


COMMUNICATION & NAVIGATION 


—Leading in the application of novel 
printed circuit techniques to achieve 
a new order of miniaturization 

compact design, Melpar is responmble 
for many innovations and new con 
cepts in data transmiamon links, micro 
wave receivers, communication terminal 


= equipment, secure communications de- 


vicea, and remote control systems. Mel- 
par maintains extensive field operations, 
including a facility at Tucson, Arizona, 
where avionic equipment and systems 
are studied, installed, and tested for 
the Army’s Electronic Proving Ground 
(Fort Huachuca 


PHYSICAL SCIENCES — Recognizing 


che need for a partnership between 
electronics and physical sciences, Mel- 
par has established a materials research 
laboratory within its electronics com- 
plex. Research on the structure and 
application of new materials to support 
electronics is advancing at Melpar 
Experienced research staffs are now 
evolving practicable, workable designs 
in such areas as high temperature effects 
on materials and molecular electronics 





... proved ability, experience 
assure 
electronic achievement 


MELPAR’S ENGINEERING DIVISION makes a continu- 
ing creative contribution to electronic development. And a number 
of significant electronic achievements have resulted from Melpar’s 
imaginative approach to project and system engineering. 


Electronic achievement at Melpar resulted in the conception, design, 
and production of one of the largest airborne electronic systems 
ever developed—the first integrated electromagnetic reconnaissance 
system .. . and two of the largest ground electronic systems—a 
ground based reconnaissance data handling system, and the F-101B 
weapon system simulator. 


MELPAR EQUIPMENTS form an integral part of many ad- 
vanced weapons systems, and equipment developed at Melpar will com- 
prise a part of the first manned-satellite launched into orbital flight. 


For details on pr tive job openings in advanced scientific, 

DATA HANDLING —\tu1 engineering are rite to: Department I-8, Profes- 
a=» 2 r design . » ; . « . 

cal , aa oe sional Employment Supervisor, 3606 Arlington 
COVESES, SRS PTOCHCNS TEny Ainomaw Blvd., Falls Church, Virginia, in historic Fairfax 
data handling systems with both tre- . - 

County, 10 milk ! Washington, D. C. 
mendous data gathering capacity and 
the ability to process results in a 
relatively short time New approach 


philosophies have been applied to , rm 
An Arsenal of Technology === 
*, 


the development of special purpose 


= 
- 
computers, tactical displays for weapons x yr 
systema, and systems for both data reduc- ME! CCAR = 
tion and data proceasing. Melpar has full > 
data handling resources, with a broad . : ‘- 
range of customer services— from prob- A Subsidiary of Westinghouse Air Brake Company 
lem analysis to complete system design. 

Department T-1 

MELPAR, INC. 
RECONNAISSANCE — Early design 3606 Arlington Boulevard, Falls Church, Virginia 
and development experience with re- , 
qeotte res: garda. ; Please send me a copy of your descriptive brochure, which 
connaissance systems led Melpar to rec- 

outlines your fu ipabilities and resources for original con- 


ognition of the possibilities inherent 
in new reconnaissance techniques. Now ception, design, and production of complete weapons systems. 


Melpar, leads the industry in the devel- NAME 

opment, design, and production of re- eo 
connaissance systems that incorporate TITLE re 
new and sophisticated techniques. One ; 
example of Melpar’s leadership in this — 
area is the conception, design, and pro- ADDRESS 
duction of one of the largest airborne 

electronic systems ever developed. 











DIVERSIFICATION 


means HEALTHY BALANCE at BELL 





Diversification is healthy for a defense contractor, its 
customers, and for the nation. Here's a brief look 
at today's broadly diversified activities of the 


Niagara Frontier Division of Bell Aircraft Corporation. 


Bell rocket engines are pushing an Agena into 


polar orbit with each launching under the Discoverer 





program. The Air Force has contracted for a Bell 
all-weather automatic landing system already proven in 
thousands of actual demonstrations. Bell reaction 
controls are being used on the X-15 and are being 
readied for Mercury. Bell accelerometers make up 

part of the guidance systems for the Army Sergeant 
and other missiles. The nation’s first deflected 

jet VTOL experimental aircraft, designed and built 

by Bell, has been flight tested by NASA 


Bell is also actively engaged in many other highly 
advanced technical projects. These, to name a few, 
embrace such fhelds as double-wall construction, 
automatic drone control, ducted propeller 

VTOL aircraft, ground effect vehicles, revolutionary 
new battlefield surveillance techniques and 
extremely accurate, highly sensitive complete 
inertial guidance systems for aircraft, 


missiles and space vehicles. 


That is what Bell means by broad diversification 
within the defense industry. That is why 

the proven engineering and production cap- 
abilities of Bell's Niagara Frontier Division can 


serve you so well in so mahy ways. 


Niagara Frontier Division 


BUFFALO 85, NEW YORK 





@ Sylvania Eleetric Products, Ine-—W. H 


Adama, $10,000 

*Temeo Aircraft Corp.—L. &. 
000: R. A. Galer, $22,000 

@ Shell O11 Co... 8. Shadle 
© Fairbanks-Whitney Corp.—i. H 
$12,000: A. M. Prestias, $9,000. 
®Kyan Aeronautical Co—h. L 
whol (1) 

ew catinghouse Electric Corp.—R. B 
$7, om V. Wilson, $9,000 


lifty-six of the 100 largest defense 
contractors employ 251 former general 
or flag officers, according to a survey by 
the House Armed Services Investigating 
Subcommittee headed by Rep. Edward 
Hebert (D.-La.) 

The following list of the number of 
generals or admirals employed by each 
of the firms, based upon questionnaires 
the companies concerned, was 1 
leased in the subcommittee’s report on 
the employment of regular officers by 
defense contractors. The companies arc 
listed the order of the amount of 
defense business they handle, ranging 
from Boeing Airplane Co., which is the 
defense contractor, to Union 
Corp., the S4th largest defense 


Smith, $15,- 
$14,000, 
Drewry 


Schiess 


Pape 


to 


in 


largest 
Carbide 
contractor 


® Hocing Airplane Ceo., 5 

® General Dynamics Corp., 27. 
Gieneral Electric Ca., 7 
Lockheed Aireraft Corp. 27. 
United Alreraft Corp., 5 
North American Aviation 
Douglas Aireraft Co 5 
The Martin Coe., 9 
Hughes Aircraft Ca. 5 
Sperry Kand Corp ‘ 

Chance Vought Alreraft, Ine., 5. 
MeDonnell Aireraft Corp., 2 
International Busines« Machines Corp., 1 
Radio Corp. of America, 15 

Northrop Corp., 4 

General Motors Corp., 2 

Westinghouse Electric Co., 9. 

Republic Aviation Corp., 4 

Chryster Corp., % 
Grumman Alreraft 
Kaytheon Ca., t 

Curtias-Wright Corp., I 

Bendix Aviation Corp. 4 

Gieneral Tire & Rubber Co., 11 

Ferd Moter Ce., I 

Fairchild Engine & Airplane Corp., 5. 
Telephone <A Telegraph 


Ine., 8, 


Engineering Corp., 3 


International 
Corp., 14 
Aveo Corp., 6 
Hell Aireraft Corp., 1. 

Hurroughs Corp. % 

Secony Mobil OU Co., 1. 

Vhilee Corp., 3 

Thompson Kamo Wooldridge, 5. 
Cities Service, 1. 

Collins Kadie Corp., 1 

Hayes Aireraft Corp., t 

Olin Mathieson Chemical Corp., 1. 
Food Machinery & Chemical, 2 
Goodyear Tire & Rubber Co., 1. 
Thicke! Chemical Coa., 1. 

Newport News Shipbullding, 2. 
General Precision Equipment Corp., 6. 
Garrett Corp., %. 

Bethlehem Steel Corp., 3. 

Lear, Ine., 1. 

Sylvania Electric Products Co., 1. 
Rand Corp., 6 

Marine Transport Lines, 1. 

Bath Iron Works, 1. 

Kaman Aircraft Corp., 1. 
Motorola, Ine., 1. 

Temeo Alreraft Corp., 3. 

Shell Oil Co., 1. 
Fairbanks-Whitney, 3. 

Ryan Aeronautical Co. 7. 

® Union Carbide Corp., 1. 


( 1) Not given 
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Fluoroflex-T (7e/f/on) 


PLUMBING 


engineered for SAFETY, RELIABILITY 


SPECIAL FITTINGS. F abr 
cified angle or configurat 
less steel, 


carbon 

alloy. Compound and 
to aircraft tolerance 
and brazing. 


Pp 


REFORMED CONFIGURATIONS. Factory 


preformed to meet specific routing require- 
nents for almost any configuration. Pre- 


rms are stress relieved at the bends, 


permitting tighter bend radii than free hose. 


-a 


. 


¢ +} 


ted to any spe- 
on from stain- 


or aituminum 
an 1:1 bends 


ertified welding 


SEAL-LOCK FIELD ATTACHABLE, 
REUSABLE FITTING. Designed for max- 
mum flexibility in teststand and mockup 
work. Dynamic sealing and triple-locking 
actions make assemblies leak-proof and 
blow-off proof. Sizes -3 through -24Z 
qualified to MIL-H-25579. 


SWAGED FIELD ATTACHABLE, PERMA- 
NENT FITTINGS. Ds 
reliability. Resistoflex 


proven their dependat 


ed for 
aged fittings have 


: 


; 


> 


million assemblies. Ava:iat 


sizes and a variety of « 
ing elbows and specia 


@F luoroflex 
@T eflon is Dul 


Originators of hig 


‘ 
. 


++ 


oflex trademark, reg 


”, 


maximum 


n more than 3 


e in all standard 
rurations includ- 


hments, 


, US. pat. off. 


rademark for TFE fluorocarbon resins 


h temperature fluorocarbon hose assemblies 


esistofl ex 


CORPORATION 


Roseland, New Jersey 


Western 


Offices in principal! cities 


Plant 


Anaheim, Colif. * 


Southwestern Plant: Dallas, Texas 


125 





Keeping up with thagone se The idea is to keep 


at least one step ahead — and it should be a go@d lo ne. In business and industry, 
Beckman makes giant steps easy.@ It may be a precision potentiometer in an electronic 
system, an analog computer to help pre-test a space vehicle still on the drawing board, 
an amino acid analyzer for medical research or a transfer oscillator in microwave com 
munications... each establishing a commanding lead in its field. @ A component or a 
complete system — wherever electronics has, or should have application — thoughtfu 
research, manufacturing and processing groups put Beckman on their shopping 
list. Wherever quality is something that is not just sprayed on, Beckman is a symbol! 
of performance above and beyond the call of duty.@ In any business or service today, 


it pays to keep a step ahead. 
Beckman 


BECKMAN INSTRUMENTS, INC. ELECTRONIC COMPONENTS, INSTRUMENTS, SYSTEMS...FOR ANALY 


EXECUTIVE OFFICES: FULLERTON, CALIFORNIA! DIVISIONS: BERKELEY~ HELIPOT- INTERNATIONAL: SCIENTIF 


SYSTEMS | SUBSIDIARIES: SHOCKLEY TRANSISTOR CORP - BECKMAN INSTRUMENTS, G.m.b.H., GERD 





Stock Transactions 


Disposition of common shares by 
four officers and a director of Curtiss- 
Wright Corp. has been reported by 
the Securities and Exchange Commis- 
sion for the periods from Oct. 11 to 
Nov. 10 and Nov. 11 to Dec. 10, 1959, 
as follows: James G. Byron, officer, 
3,000 shares, leaving a holding of 900; 
Nicholas Dykstra, officer, 100 shares, 
leaving a holding of 100; Frank H 
Hankins, Jr., officer, 200 shares, his 
total holding; William T. Lake, officer, 
300 shares, leaving a holding of 200; 
Llovd H. Smith, director, 7,100 shares, 
leaving a holding of 100. 

Other transactions during Oct. 11- 
Dec. 10 include 

American Airlines, Inc. Acquisition of 400 
common shares and disposition of 1,400 
ommon share by Samuel C. Dunlap, HUI 

s holding of 1,000; disposi 
000 common shares, his total hold 
y Paul G. Larte fficer 

American Machine & Foundry Coe. Acjul 

on of 800 common shares through exer 

ption by Carter L. Burgess, officer 

holding of 4,000 acquisition of 
shares through exercise 

whey, officer and director 


iding of 8,694; acquisition of 
m shares through exer 


Rodney C. Gott, officer and di- 


‘ 


making a holding of 7,728 ; acquisition 

common shares through exercise of 

I. Johneon, officer, making a 

of 4,738 disposition of 300 com- 

by David 8S. Meiklejohn, officer 

and direct leaving a holding of 5,300 

acquisition yf 5,034 ommon shares by 

Walter Bede Smith, director, making a 
holding of 13,120 

Aveo Corp. Disposition of 10,000 common 
shares by Arthur R. Kantrowitz, officer and 
director, leaving a holding of 6,000; dispo- 
sition of 4,300 common shares by W. A 
Morgensen, director, leaving a holding of 
11,700; acquisition of 6,666 common shares 
(5,800 shares through exercise of option) by 
A. RB. Newton, officer, making a total hold- 
ing of 7,666: disposition of 3,000 common 
shares by Curry W. Stoup, officer, leaving 
a holding of 7,100. 

Barnes Engineering Co. Disposition of 
2.600 ommon shares, beneficially owned 
indirectly, by Dudley F. Cates, director 
leaving an indirect holding of 5,000 and a 
direct holding of 100 

Boeing Airplane Co. Acquisition of 1,000 
common shares by J. E. Prince, officer, mak- 
ing a holding of 2,392 

Capital Airlines, Inc. Disposition of 5 
common shares, his total holding, by Stuart 
B. Goldthorpe, officer 

Cesena Aircraft Co. Acquisition of 200 
ommon shares by Robert L. Lair, officer, 
making a holding of 3200; acquisition of 500 

mmon shares by Raymond G. Largent, 
lirector, making a holding of 1,839; acqui- 
sition of 4,000 common shares by Delbert L 
Roskam, officer and director, making a hold- 
ing of 9,039; disposition of 5,000 common 
shares by Dwane L. Wallace, officer and 
director, leaving a holding of 49,759 

Douglas Aircraft Co., Inc. Acquisition of 
400 capital shares by Edward F. Burton, 
officer, making a holding of 2,905; acquisi- 
tion of 200 capital shares by Luis deFlorez, 
director, making a holding of 600; acquisi- 
tion of 137 capital shares by Stanley G. 
Walsh, director, making a holding of 4,000 

General Dynamics Corp. Disposition of 
1,100 common shares by Lisle W. Adkins, 
officer, leaving a holding of 490; disposition 
of 1,000 ommon shares by Robert P. 
Meiklejohn, officer, leaving a holding of 
2,000, acquisition of 7.550 common shares 
through exercise of option by J. V. Naish 
officer, making a holding of 10,625; dispo- 
sition of 1,000 common shares by Vernon 
M. Welsh, officer, leaving a holding of 
19,000, 


» 
0 


(Continued on p. 128) 
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The 

most 
complete 
single-turn 


pot 
line 


Pick the single-turn pot to suit your 
circuit from the complete HELIPot standard 
line ... scaled from a compact 42” to 

a high resolution 3” diameter. 


These singular single-turns come in 
both economy and all-metal models... 
so name your temperature... to 80°C... 
to 125°C... to 150°C. 


Most models allow 8 cups to be 
ganged ... standard linearity is +0.5%, 
with +0.10% available for most... and, 
of course, you can have non-linears 
and spec models. 


To help you single out the 
single-turn you need, we have 
prepared Data File K 52. 
Write for it today, 


Beckmar’ 


Helipot’ 


Helipot Division of 
Beckman Instruments, Inc. 
Fullerton, California 
Engineering representatives 
in 29 cities 


potentiometers 

dials 

delay lines 

expanded scale meters 
servomotors 
breadboard parts 





General Precision Equipment Corp. Dis- Litton Industries, Ine. Disposition of 

oe * position of 300 common shares by Joel 1.000 common shares, as transfer of com- 
Dean, director, leaving a holding of 2,100; munity property interest, by Roy L. Ash, 

Ic 0 ese lisposition of 1,000 common shares by officer and director, and acquisition of 12,- 

. George T. Link, director, leaving a holding 812 common shares through exercise of 

. s of 2,972; acquisition of 101,000 common option, making a direct holding of 62,611 

fal skills and shares by The Martin Co., beneficial owner, Also: disposition of 650 common shares by 

' making a holding of 183,700; disposition of toy L. Ash, beneficial owner leaving an in- 


1,335 common shares, beneficially owned by direct holding of 1,450 as custodian; dispo- 


o 
Gaylord C. Whitaker, director and beneficial sition of 95 common shares, through exer- 
owner, leaving indirect holdings of 14,855 cise of options by employes, and acquisition 
in trusts, 355 as co-executor, 550 as guard- of 96 common shares, through fallure of 


( ? lan, and direct holding of 6,026 performance under contracts of sale, and 
Cal e p you s Hoffman Electronics Corp. Disposition of disposition of 305 common shares, as trans- 
60,000 common shares (private transaction) fer of mmunity property interest, leaving 

by H. L. Hoffman, officer, director and bens an indirect holding of 5,274 In partnership 
aluminum shelters, vans and trailers. ficial owner le ving a holding of 160,684 Other Litton transactions acquis ul m of 
disposition of 5,000 common shares (private 40 mon shares by W. Preston ( der- 

Systems components — telescoping antenna transactior by C. E. Underwood flicer man i making a holding of 400; dispo- 
masts, transit cases, cabinets, equipment racks. | ne irector, leaving a holding of 10,00 sition of 2,00 mmon shares by David 
i t £ ommon shares by } y Ingalls lcer, leaving a holding of 1,153; 

cer, leaving a holding of dispositior f 4,000 common shares by 


Systems housing — light weight, high strength 





Systems installation service — layout and 
installation of transportable systems, through 
final checkout. 


) 61 ommon Myl L. Mace, officer and director, leaving 
Harold C. Andrus, officer, | ing ling of 12,560 lisposition of 56,113 
Systems packaging research — engineering design iding disposition of ymmon shares by Norman H, Moore, leav- 
and development for ground support and mon shares, } total holding y I ns lirect holding of 15,229, and an in- 
electronic equipment protection. | I ner fficer; disposition of 150 om i holding of 468 as trustee; acquisition 
by Roy J. Benecchi, office u } 1&7 mmon shares through exercise 


Complete production facilities — to handle your ee 


leaving a holding of 1,5 po- ptior und disp 
complete packaging assignment. n of 625 common shares. his tot ha as transfer 
A unique “aluminum-chemical research” service — ng, by Harold J. Downes, officer ; posi- nterest, by Charl 
engineering “brainpower pool” for solving tion of 3,500 common ahares 59 ener, Hats & Gan Ne 
virtually any problem in aluminum and foamed irham, officer, leaving a holding < ' and an indirect holding 


plastic fabrication. s] tion of 9,000 common "| ; partnership 
>} . iolde, officer, leaving a holding Lockheed Aircraft Corp. A 


WRITE TODAY FOR CRAIG'S NEW COM- of 8,106; Gtapesition of 800 commen oh 900 capital thaves Guevsh auerein 


Disposition 


- ign 


PLETE 16 PAGE CAPABILITIES BROCHURE y bert Hahn, officer, leaving a hold- option by Herschel J. Brown, officer 


606; acquisition of 10 mmor } r of ) scquisition of 


Hanschumacher e! t at ‘ hrough exercise of 
zy of 194; disposition trowne, officer, making a hold 
y Albert C. Keske ‘ 15 juisition of 1,200 capital 
ding of 1,441; disposition ih exercise of option by D 
2 ) mmon shares by Willia P. Lear r ffieer, making a holding 
é SYSTEMS, INC f I | director, leaving : ng of ulsitio of 3,600 capital shar 
: = 24,7 lisposition of 6,530 common re ercise of option by Cyril Chappe 
dept. B-2, 360 Merrimack St. Lawrence, Mass. - Tel. MUrdock 8-69 by Richard M. Mock. director eavins er an irector, making a holding 
Business systems and equipment are another Craig specialty through | of 11,033; dispositior 50¢ om- ; acquisition of 2,800 capital 
LeFebure Corporation, Cedar Rapids, lowa—a Craig s fiat n shares by Clarence J. Reese ector f gl ise of option by Dan 
; + irae Miaieg she eaving a holding of 1,000 it Meer and director, makin 





PLANNED 


SUCCESS 


SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES! 


Advanced concepts now being planned at Whittaker Controls present unusual and 
challenging opportunities for qualified engineers. Why not inquire now? 


HYDRAULIC PNEUMATIC FUEL FLUID CONTROL SYSTEMS 





holding of 6,342; acquisition of 640 capital exercise of option by Franklin Gled} 
share through exercise of option by J. R officer and director, making a holdings 
Janssen, officer, making a holding of 646; 5,202; acquisition of 3,750 capital sha 
acquisition of 1,280 capital shares through through exercise of option by Harold |! 
exercise of option by Clarence L. Johnaon, Gray, officer, making a holding of 9.05 
officer, making a holding of 1,512; disposi- disposition of 200 capital shares by R 
tion of 250 capital shares, his total holding Lewis, officer and director, leaving a } 
by Vernon A. Johnson, officer acquisition of 2,075; acquisition of 2,625 capita 

f 1,600 capital shares by A. C. Kotchian through exercise of ption by Wil 
1,600; acquial- Morrison, officer, making a holding 


ffieer, making a h 
1,280 capital shares through exer- 112; acquisition f 1,750 ipita 
option turt Moneamith. officer through exercise of op n by John 8S 
a holdin of 1,796 rcquisition of bridge, officer, making a holding of 

ipital shares by Thom i Morrow, Raytheon Co. Disposition of 875 
0; acquisition mon shares by George Ingram, Jr 
Leonard Eugene leaving a holdin f 1,881 lisp 
holding of 2,308 1,000 common shares by N. B. Kr 
hares through leaving a holding of 150 
onald M. Wilder Servo Corporation of America 
naking a holding f 32. tion of 60 comn are 
American Aviation, Inc. Disposi- cise f ht 


000 caplt hare y Gerald B through 


} 
leaving a hold- Gidden 
rf 00 apita dispositior 
leaving a don Ha\ 
2,000 capital of 625 
er, officer Temeo Aircraft Corp 


of 10,917; common shares by D. H 


WHITTAKER CONTROLS: Designs and produces 
by R. A. beneficial owner, lea aircraft and missile fluid contro! systems, sub- 
leaving a 260; disposition of 1 ) commor ‘ systems and components. WC Products are i 

850 capital H. L. Howard. direct ng ’ every production military aircraft and commercia 

r. leaving a of 3.189 airliner. in many of the nation’s missile programs 

7,500 capital United Air Lines, Inc . ion of § Whittaker is also solving extreme fluid contro 
officer, leaving common share y | | ens, © problems. 

a sional ; 6 dca age. Aa PB oe if WHITTAKER GYRO: Leading designer and manu- 

816: disposi- reall. office . precios: 4 : A. facturer of electromechanical and non-electric 

rd . ng ; ote sal 4 gyroscopes, including rate gyros vertical gyros, 

J ip ‘ { al holding of 2,0 a POR TION . mmon ¥ ; 

y W. H. Yahn. officer by S. P 7 ine Senin : . ‘ and position gyros. in addition, this Division is 

Pun Amestess Well Bleware. Ge, Ac- 9 nitintielaee’ sah ae ain atean active in the sub-systems field with stable plat- 

: . ee ee . _ a ' - are ae forms, inertial guidance equipment, and auto 
ires hrough arles F irlear flee ] ving a pile pilots for missiles. 


00 ap! 


Adama, offi- iz i j tior of r 
acquisition h thro Ker e of option by I MONROVIA AVIATION: Producers of precision air- 
exercise of etty f making iding f 2 ¥ craft structural assemblies, Monrovia Aviation’s 
making a ac it of mmon are thr products are installed om America’s principal mil- 
of 875 capital exercise of option by ommermey 3 itary and commercial jet aircraft. This Subsidiary 
ption by R. G officer. making holding of 761: » a aiso designs and m factures customized port-f 
abie air conditioning units for missile ground 
support purposes. 


wlding of 5,547; of 116 common shares by A. M 

shares through ney, officer, leaving a holding of 
TELECOMPUTING SERVICES: Skilled in the estab- 
lishment and operation of data processing cen- 
ters. primarily for military and civil agencies of 
the Government. At White Sands Missile Range, 
TS! processes and analyzes missile test data. At 
Vandenberg AFB, this Subsidiary provides data 
processing services for SAC’s Ist Missile Division. 


ELECTRONIC SYSTEMS: Specialists in system 
management, this Division also designs and man- 


; ufactures a wide variety of equipment in the fields! 
P of electronics and nucleonics for highly ciassified 
' Military Programs. in addition, Electronic Systems| 


designs and produces Air Traffic Controt equip 
ment for the Federal Aviation Agency. 


DATA INSTRUMENTS: Leading designer and pro- 
ducer of data reduction systems for ground sup- 
port and range instrumentations. Product line 
includes shaft rotation digital equipment, decom- 
mutators, and other highly complex and special- 
ized instruments for missile and aircraft testing 
telemetering and in-flight operation. 








ELECTRONIC COMPONENTS: Designs and pro- 
duces components, including magnetic amplifiers, 
transformers, micro-miniature relays, delay lines 
and high temperature ceramic capacitors. These 
reliable components are being selected for instal- 
lation in many of the country’s principal missile 
and space programs. 


COOK BATTERIES: Designers and manufacturers 

of automatically and manually activated silver 

q zinc batteries for specialized missile application 

ompdlete story Whittaker Controls engineering, testing arid i These auxiliary power units provide primary of 

oie. comnts . = > Ve a F facilities b hure , secondary electrical power. This subsidiary als 

' Cape yOu ee Ms Be mie produces power conversion and other electronic 
apparatus. 


WHITTAKER CONTROLS Divisionof TELECOMPUTING 
CORPORATION 
915 North Curus Avenue Los Angeles, California 
Los Angeles 38, California 
Phone: HOIllywood 4-0181 
WHITTAKER CONTROLS : : , 
staffed with scientific talent of rare ability, created 


lelecomputing Corporation is a unique combina- 
tion of carefully integrated organizations. It is 


Time-Proven Reliability in Fuel, Pneumatic and Hydraulic Fluid Controls and Syste . : af 
for the purpose of managing entire Space Technol- 


""pmuanra: | 3272 Poschtroe Rood, W€., Atents, Geoegie « Phone: CEder 3-5291 ogy and Weapon System Projects. Telecomputing 
DAYTON: | Talbott Bidg., Suite 343, 133 North Ludlow Street, Dayton 2, Ohio » Phone: BAldwin 2-5595 is developing advanced concepts in industrial and 
WEW YORK: 600 Old Country Road, Suite 327, Garden City, L. |., New York « Phone: Pioneer 1-4440 military control systems. 
SEATTLE: 3308 White Bidg., Seattie 1, Washington - Phone: MAin 3-6150 
WICHITA: 6427 East Kellogg Street, Wichita 1, Kansas + Phome: MUrray 2-0332 





‘ 
MOLDER THOMPFS 
THERMAL INBSULA 


HIGH TEMPERATURE 


MISSILE DESIGN WITH HITCO IN MIND 


bably the world’s most exacting technology relative to the need for high tem * REFRASIL Materials 


perature insulation materials * HITCO Metal Blankets 


HITCO is one of the world’s leading developers and manufacturers of ultra-performance ¢ THERMO-COUST! Materials 


Missile design is pro 


thermal materials capable of resisting extremely high temperatures, even up to 15,000°F. for © THOMPSOgias Materials 
short duration! * ASTROLITE Reinforced Plastics 


@ HITCORE Structural 


If you are looking for down-to-earth answers for out-of-this-world high temperature problem Seno ttatediete 


keep HITCO in mind in your Missile Design! 


Call or write us for Capabili 
and complete Te 


on HITCO Pr 


WRITE On CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: | berly, 3 r ent 6544; Freaw.™ feild, 66% he 1, Balt 
VA. 5-3135 * MIDWEST: Burr Vedd 3219 W. 29th St., Indianag 22 3 5-8685 + SOUTHWEST, M y AW. Berry, F 7 ev Tex, WA 


NORTHWEST: J. L. Larsen, 5757 Oaklawn F ttle, Wash, P 9311 + CANADIAN PLANT: THE H. 1. THOMPSON OF CANADA LTD., 60 Johnston St., Guelph, Ont., TA 





Ship Broker Enters 


Aircraft Sales Field 
London—Baltic Exchange, financial 4 l} p . R | 0) R ACCU RACY 
institution which concentrates on ship 


charter and bulk cargo sales, is extend- 
ing aircraft operations previously con- 
fined to charters 

W. S. Shackleton, Ltd., aircraft sale im h e at co nt rois 
and purchase brokers, has appointed a 
representative to the Exchange to pro- 
vide sales quotations for all types of - 
aircraft, as vel as information o op- for jet wii ndshieids 
crating costs. 

Development is calculated to ease 
disposal of surplus aircraft at a time 
when there is a big increase in the num- 
ber of first-line aircraft becoming avail- 
able as they are displaced by jets. 





+ 
Boost in Revenues 
‘’ ‘ 

Reported by SAS 

Scandinavian Airlines Systems has re- 
ported total revenues for the fiscal year 
ending Sept. 30 at $106.7 million, an 
increase of $1.2 million over the pre- 
vious fiscal year 

I'rafic revenue for the period was 
$100.3 million after deductions and 
COMMISSIONS and other imcome 
imounted to $6.4 million. The airline 
also recorded regular depreciation costs 
of $9.9 million during the fiscal year. 

SAS also reported that it carried 
1,590,000 passengers, 31.68 million Ib. 
of cargo and 13.42 million Ib. of mail 
during the fiscal year. The airline of- 
fered 238.6 million ton-miles of space, 
of which 131.1 million were sold-a 
+% increase over the previous fiscal 





Convair 880 jet airliners are first to use new, advanced 
design anti-fogging, anti-icing heat control systems 
developed by Magnetic Controls Company. 


| . 
New Offerings Windshield icing and fogging problems are considerably 

Tenney Engineering, Inc., Union, more complex jet airliners, compared with those en- 
N. J., manufacturer of environmental countered by piston engine planes. Wath jet travel, faster 
equipment used for the simulation of speeds, higher titudes, plus greater extremes in tem- 
chmatic conditions. Offering is $500,- peratures and atmospheric pressures, many new problems 
000 of 64% convertible debentures. due develop. Magnetic Controls proportional heat control 
1970. and 25.000 shares of common systems have helped to solve these problems for Convair 
stock. Debentures are to be offered 880 jets. The M etic Controls systems offer four distinct 


for public sale at 100% of principal advantages: 


amount with a 9% commission to the 


underwriters; offering price and under- z hte Goll rae 
writing terms for the stock to be sup- ©@ Ultra-reliable, fully static design. 


plied by amendment. Of the proceeds, | @ Elimination of thermal shock for longer windshield life. 

$425,000 will be used to retire a bank e Superior accuracy — proportional plus integral control. 

loan; $125,000 to move the company’s | : 

coil business from Michigan and setting For complete rmation about this system and how it 

up the new plant in Wilmington, N. C.; may help you obtain precise, accurate heat control for 

balance will be added to working capital. | wt many applications, write or phone Magnetic Controls 
Company today. 


yvcal 


@ Automatic compensation for windshield aging. 


Control Electronics Co., Inc., Hunt 
ington Station, N. Y., engaged in the 


cnginecring, design, development, man- MAGNETIC C ONTROLS com PANY 


ufacture and sale of delay lines, specialty 6407 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. © WEst 9-4691 
clectronic equipment, test equipment 


and components and filters. Offering 1s c Heat Control Systems © Static Inverters @ Voltage Monitoring Systems 
165,000 shares of common stock, to be 
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SILICONE NEWS from Dow Corning 


Sealing Zero...and 500 





SILASTIC withstands storage, 
cold, re-entry 


Chrysler Missile Division engineers specify Silastic®, the Dow Corning 
silicone rubber, for flexible ducting, access door seals, and other appli- 
cations on the Army-developed Jupiter IRBM. 

Why Silastic? In the first place, of course, because this material has 
excellent resistance to extremes of temperature. From below 130 to 
500 F, it remains rubbery and flexible. Re-entry temperatures far exceed 
600, but Silastic survives for the brief period of time involved, whereas 
conventional rubber wouldn’t. 


Silastic was specified for the Jupiter's 
instrument compartment door 
seal. The Silastic seal has better stor 
age properties and can better stand high 
skin temperatures. Wire bundle clamps 
in the compartment also utilize Silastic 


access 


In the cooling system for Jupiter's 


instrument compartment, iow pressure 


liquid nitrogen vapor is carried by thes 
ducts. Made of Silastic and glass 
cloth, they're light in weight, and are 
designed to meet apecs of 75 to 600 F 
performan ¢ 


Also, Silastic resists the effects of storage 
and weathering. Sample parts have with- 
stood 9 years weathering at Florida test 
stations without measurable change of 
properties. This is equivalent to over 26 
years of exposure under average storage 
conditions. Other reasons why missile 
designers specify Silastic include resist- 
ance to moisture, ozone, corona, many fuels 
and chemicals. 


For further data, write dept, 0923. 





Your nearest Dow Corning office is the 


number one source for information first in 


and technical service on silicones 
Ti itetelsl 2. ae 


ATLANTA BOSTON CHICAGO 


CLEVELAND DALLAS 609 ANGELES 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


NEW YORK WASHINGTON, ©. c 





offered for public sale, at $3 per share 
Underwriters will receive a commission 
of 36¢ per share; certain members of 
the underwriting firms hold an addi- 
tional 15,000 common shares acquired 
from company officers at 10¢ per share 
Proceeds will be used to repay bank 
loans; replace working capital expended 
for equipment and machinery; increase 
sales effort, including the organization 
of sales offices on the West Coast and 
in the Chicago areas; further develop- 
ment of delay lines, filters and micro- 
wave devices; balance will be added to 


working capital 


Sunair Electronics, Inc., Fort Lauder- 
dale, Fla., organized in 1956, manufac- 
turer of high-frequency, lightweight, 
compact radio transceivers for hght ex- 
ecutive aircraft, also toroid transformers 
and transistor power supply units for 
other manufacturing companies in the 
missile, communications and portable 
measuring equipment fields. ‘Through 
‘ubsidianes the company is engaged in 
the sale of new Cessna airplanes, air- 
craft engines and parts, Collins radios, 
A.R.C. radios and other aircraft sup- 
plies and offers aircraft maintenance 
ervices, flight training and other serv- 
ices. Offering is 200,000 shares of 
common stock, to be offered for public 
ile at $3 per share. Proceeds will be 
used to purchase additional clectronic 
ind aircraft service equipment; increase 


rubber and nthetic foam 

company also expects to man 
urethane and other syntheti 
Offering is 175,000 shares of 

stock for public sale at $4 pe 
Majority of the proceeds will 
to finance the company’s entr: 
ynthetic foam manufacturing 


Soroban Engineering, Inc 
bourne, Fla., engaged in the 
development and manufactur 
matic electronic computing, dat 


_ 


¢ ... . 


ing and control equipment; it also 
)pecializes in the manufacture of electro- 
mechanical components for automation 
ind data processing applications. Offer- 
ing is 100,000 shares of Class A com- 
mon stock, to be offered for public sale 
Proceeds will be used for acquisition 
of land and erecting an additional plant 
for tooling and additional equipment; 
for fixtures and general furnishings for 
the new plant; for reduction of bank 
indebtedness; balance to be used for 
general corporate purposes. 


. 


— 


Trainer Version of Fiat G.91 Jet Fighter 


r version of the Italian-designed lightweight strike 
forward fuselage (above), which has been lengthened 

position was raised about 2 in. in production ver 
rental prototype, and the extra height now has been 
visibility. Below is the first production G.91T at 
nstallation is reduced to a single .50 cal. machine 
bay size is reduced accordingly. 


inventories of Sunair and a subsidiary; 
construct additional aircraft storage 
hangars; increase Tramp space; construct 
1 new shop for electronics operation 
increase working capital 


Mockup of Fiat G.91T two-seat tra 
fighter shows the general layout of t 
to accommodate the extra pilot. | 

sions, compared with the G.91 exper 
climinated to give the rear pilot better 
Fiat’s Turin, Italy, plant. Armam« 

gun on cach side of the fuselage and 


General Foam Corp., New York 
N. Y., principally engaged in purchas 
ing, processing and distributing foam 
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| a) QUICK | 
DISCONNECT 
COUPLING 


Aeroquip 3750 Quick-Disconnect Couplings and 601 Lightweight Hose Lines simplify maintenance 


on the HU-IA. Marmoan V-Band Coupling (upper left) also permits quick disconnection of tubing. 


Simplifies Engine Service On Bell HU-1A 


On the Army's newest helicopter, the Bell HU-1A, reliable, When the pins are visible, the coupling is fully connected 
lightweight Aeroquip 3750 Series Quick Disconnect and locked. Inadvertent disconnection is impossible. 
Couplings in sizes % to ¥%” i.d., speed maintenance. Bell 
chose these couplings for use in the fuel, lube oil, and 
hydraulic systems on the HU-IA for their lightness in 
weight, foolproof operation, and low pressure drop. In 
service, they facilitate engine maintenance and removal. 

These 3750 Couplings, bulkhead mounted, are coupled 
and uncoupled quickly with one hand. Locking indicator Fill in and mail the coupon below for information 
pins provide visual assurance of positive connection. and assistance. 


Aeroquip’s engineering staff, the largest and most 
complete in its field, has developed literally hundreds of 
specialized quick-disconnect couplings. If you have a fluid 
line connection or disconnection problem, Aeroquip's 
unmatched experience and resources are at your service. 





ee pemcme oe ce enn a te ee een 


ANOTHER EXAMPLE OF UNLIMITED 
COUPLING DESIGNS BY 


\ \ 
AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
ALROQUIF PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, USA. & ABROAD 








Aeroquip Corporation, Jackson, Michigan 


Please send me NAME 
your Coupling 
Bulletin No. 615. TITLE 


Please have aon COMPANY 
Aeroquip Soles 
Engineer contoct ABDRESS 


me. 
city 











NEW AVIATION PRODUCTS 





Polaris Launch Valves 


Automatic control valves are used in 
firing Polaris vehicles from submerged 
ubmarines 

One type valve is a single stage pres 
ure regulator that provides air at con- 
tant, relatively low pressure from a 
high pressure storage Some of 
this air is used to maintain proper pres 
ure in the launch tubes prior to hring 


system 


High Density Seat 


Passenger seat for short-stage, high- 
density airline routes is designed to 
increase the capacity of Douglas, Lock- 
heed and Convair piston-engine trans- 
ports 


The ! 


“Commuter” series seat, avail 


ible in eithes x 9g KAA certifi 
1} ] 
iv) id 


weighs 9 


per passenger p 


Oxygen Pressure Regulator 


Oxygen pressure regulator is intended 

pace capsule atmosphere purging 
gulators or to supply constant pres- 
re to oxygen breathing demand regu- 


(he aluminum oxygen pressure regu- 
is piston type for reliability. The 
leakage regulator is a single stage 
has a metal throttling seat. Regu- 


permits 
non-reclining 


The other valve, illustrated, regulates 
compressed air to control the intake of 
ballast the submarine 
vhen the missile is fired 

AiResearch Industrial Division, 9851 
Sepulveda Blvd., Los Angeles 45, Calif. 


, 


water to tnm ous upholster 


hasset St., P.O. 


Calif. 


Why it pays you to specify 


spacing to 30 or 32 in. 1 
ind trim combinati 
Burns Aero Seat Co., Inc., 3900 Co- 
Box 127, 


tor weighs 114 oz. and 1s 23 in. long 
diameter of 24 in. Pressure 
ire 100 +10 outlet, and 100 to 
00 inlet. 
\iraterra, 620 Paula Ave., Glendale 
, Calif. 


iwailable in th a 


Burbank 





Bendix QWL Electrical Connectors for use with Multi-conductor Cable 


For use with multi-conductor cable on missile launching, 
zround radar, and other equipment, the Bendix* QWL 
Electrical Connector meets the highest standards of design 
and performance. 


A heavy-duty waterproof power and control connector, the 
QWL Series provides outstanding features: e The strength 
of machined bar stock aluminum with shock resistance and 
pressurization of resilient inserts. e The fast mating and 
disconnecting of a modified double stub thread. « The 
resistance to loosening under vibration provided by special 
tapered cross-section thread design. (Easily hand cleaned 
when contaminated with mud or sand.) e The outstanding 
resistance to corrosion and abrasion of an aluminum surface 
with the case hardening effect of Alumilite 225 anodic 
finish. e The firm anchoring of cable and effective water- 
proofing provided by the cable-compressing gland used 
within the cable accessory. e The watertight connector 
assembly assured by neoprene sealing gaskets. « The addi- 
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tional cable locking produced by a cable accessory designed 
Kellems stainless steel wire strain relief 
grip. e Prevention of inadvertent loosening insured by a 
left-hand accessory thread. e The high current capacity 
and low voltage drop of high-grade copper alloy contacts. 

Contact sizes 16 and 12 are closed entry design. 
These are a few of the reasons it will pay you to specify the 
Bendix QWL electrical connector for the job that requires 
*TRADEMARK 


to accommodate 


Export Sales ond Service: Bendix international Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliate: Aviation Electric Utd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Fectory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, Wll.; Teaneck, 
New Jersey; Dalles, Texas; Seottle, Washington; Washington, D. C. 


en 


Scintilla Division 


Sidney, New York 





SAFETY 


CAB Accident Investigation Report: 


Factors Leading to Electra Crash Cited 








At approximately 2356 EST, on Feb 
1959, an American Airlines Lockheed 
tra aircraft crashed into the | 
while attempting an instrument 
to Runway 22 at La Guardia 

Phere were 73 persons on board 
one infant. The captain and « 
ess were killed; the first ofh 
gi and the remaining 
vived. Of the 68 passeng¢ 


late 63 bodies have been re 


neer, 


the bodies of the captain 
ss; two others are 

The 
descent 
result of preoccupation 
ticular 
vironment 


Board belies 
below land I 
aspects t the 
to the 
instrument references ft 
above the approach 
Contributing factors 


yf th 


} 
negiect 


imited experience « 
type, fault 
which the autopilot 


mode to 


raft ipproa 
was 


t to the 


T aimost t 


setting the captain's 

weather in the approach 

f altimeter 
| 


interp 
SCTIS 
ind attitud 
referen » the few 
ipproa h area 
As a result of this acciden he Federa 
Aviation Agency, on Feb. 8, 1959, as a pre 
measure, rai tr " 
Upon th 


cautionary 
minimum 
conventional three 
trictios 

The 
Federal Avia 
proach criteria 
all air carriers shou 
into account the parti 
the aircraft involved 
facilities utiliz The Boar 
mended t 
should es 
grams 
which 
tion of 


prior 
require t 
significantl 
and that all lar 


used n 


t 1¢ 
techniques; 
uircraft 


equipped with a flig 
INVESTIGATION 


Flight 320 of Feb. 3, 1959, was sch 
uled to depart Chicago Midway Airport at 
2100". It was loaded, dispatched, and oper 
ated to the New York area ¢ in a 
ipplicable company an 
An instrument flight 

ompany and clear 
lraffi 


cordance with the | 


Civil Air Regulations 
plan was filed with the 
ance was approved by Air Rout 
Control. The aircraft was off the 
2154 and estimated one hour 
minutes en route to New York 


1 All times herein are Eastern Standar 
on the 24-hr. clock 
and seconds 


ites 


136 


shown in } min- 


tio! vith the compan crash occurred 


CaALPOTisS 

l'rafiic Control were routine 
At 2327 

half hours after departure, 

its first transmission to La G 

ontrol. After contact 


flight reported 1 s at right | xtended 


following the final 


55, approximat wreckage was 
Flight 3 i 200-ft. radius circle, the 


1 
approximate ty 
reshold and 61 


enteriine 


to the testimony of 
fy 


lhimb from 


iutopilot 


ne 


eported n 

iv and was 
At 2334:03 
La Guardia 


hundr 


ile 
Visiplil 


south a 


altimeter is a 
ve eo?) 
en cight 


ra 
weather was given to 


vas rey 
RMDI 
H 


RMI 1 
Landing Checks 
| ’ 


forty 


four hun 


four 


1, 


hn contr 
La Guard 


+ th 


3} straig! 


th 
nway ind Va 
further clearance 


] | 
re 
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Polish MD-12 Undergoes Flight Test 


Polish MD-12, four-engine 20-passenger transport (AW Nov. 23, p. 23), is in the flig 
test stage of development. Aircraft has a useful load of 3,850 Ib., cruise speed of 177 my 


hed 
was flying the air 
first officer was handling the 


that during the approach, the captain 
raft by the autopilot; the 
communica- 


tions and assisted the captain; the flight en 
gineer was handling the throttles and main 
taining approximately 140 kt. on the cap 
tain’s airspeed indicator 

The first officer stated he received his 
iltimeter tting from company radio and 
the th vy members cross-checked the 
itimete vhen th tem wa alled for on 
the landing checklist. The flight engineer 

alls the first off tting his altimeter 





Ccuardia t K 2 tting was 29.7-. The 
timeter hecked again by the 
t off i i th La Guardia 
ig nb 1 at i alt f 900 ft. Both 
timet it itely the im 


The first off it that aft passing 
tation the captain momentarih 
eased th t tf descent tou approx 

it 600.5 fpm. and then decreased 
to about ft wormal rat f 200 to 300 
fpm lh flight cnigine ilso noted the 
aptain actuate t jutopilot pitch trim 
heel in t i rection just prior 
npact | LITSspr 1 was maintained 

» the inge of 13 to 14 at mn the ip 
tain nstrument Ther was very little 
throttle movement | the flight enginect 
thee horsep ver ranged from 900 to 1,200 
The first officer tated that at 600 ft. on his 
timeter te illed t 600 and an a 
peed of 135 kt. H lanced out his nght 
ide window, saw some red lights just a little 
low the level of the x kpit ind before 

x could look back to his instruments to 
ill out UU feet ti struck the water 
During the investigation, the first sur 
iving crew member to be interviewed prior 
to the public hearing was Flight Engineer 
Warren F.. Cook. Mr. Cook first stated the 
yptain’s drum iltimeter read between 
ro and the 100-foot mark on the drum” 
hen the aircraft struck the water, and sub 
equently, during the same interview, clari 


this statement, after being reminded 


fied 
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hat the drum reads in thousands of 


o state the aircraft struck 
he hand of the 


the water 
was on about 
Flight Eng 


700 flying 


} 
iitimeter 
ill 


Cook had approximately 8, 


ould re 


t. as far as he 


$1:29 hr. of which were in Lockheed | 
uircraft, all of which wer equip} 
lrum-type altimet He aiso ha Py 
mately 191 p t pil yt he i " 
ift 
Later, the flight engineer testif 
glanced t th aptain’s sid 
t about 600 ft » the captain's a 


th i ft } n ally 
joked at t tain alt 

} Khicatin tt 
; de ; 

Ry th a ht " , 

i] ntact establi 

the forwa vdshield Th ‘ 

per ‘ tt i | ng light 

id off, fi ! ach { tion 
iutopilot j t ] i ‘ No 
lights wer I t urcratt 

nes operated mal ind there 
ndication of a st ! iW 

an c 
Witnesses 

Ihe surviving stewardess and f 
engers stated that prior to the 
eat belt sign and no smoking 

on.” The stewardess had made the 
tine before-landing check and found 


the passengers had complied wit! 


structions. The feeling of the 


the rear of the aircraft was as if 
descent was being made for a landing 
‘American Airling j tra Onerat 
ml, Section 3, Page 34, states ti 
before landing check should be n 
reporting in range On instrun 
prroache t sh ld be mpleted 
ros z ‘ ad fix of 
ich ri ng a he 

or final mt ic! The final t 
efore-landing ecklist Lut 
FAA has t ed an policy dire 
with respect ft the use ! 1utor 
var is type iment appr 


ght was observed inside the cabin. 


ig 





Upon striking the water, a crash impact 
How- 
one of the passengers advised that he 
is unable to read the instructions for open- 
the emergency door. The stewardess 
ised the passenger to pull in on the door 
it opened. 
The crew of Northeast Airlines DC-3, 
ght 383, which preceded Flight 320 by 
uit 2 min., stated that they crossed New 
helle at an altitude of 1,500 ft. A 
\ight-in approach to Runway 22 was ex 
ted crossing the range at 800 ft. and then 
ending to 400 ft. After 10 to 15 se 
400 ft., the full length of the runway 
ime visible to them and a normal descent 
tarted and landing effected. 
ground witness im a car on the ap 
h to Whitestone Bridge described his 
itions of a large aircraft crossing the 
ghway at about 2353, at an estimated 
titude of about 100 ft. He saw the whole 
and the lights on the aircraft and he 
d that the markings on the aircraft 
red and black. He was unable to deter 
vhether the landing gear was down 
t did state that the aircraft was in a 
htly nosedown attitude. 
\ member of the crew of the tug H 
nas Teti, stated he saw the aircraft 
n it was about five to six hundred feet 
rizontally from the tug and about 12 ft 
the water. According to the captain 
the tug, the Teti was proceeding south 
terly m the channel on radar toward 
ipproach end of Runway 22. It was ap 
ximately 4,100 ft. from the end of 
vay 22, and about 850 ft. to the left 
the centerline extended of Runway 22 
yw member saw the aircraft crash and 
time he didn’t notice any lights on 
He said that it contacted the water at 
of about 5 deg. nosedown 


( rie 





\t the time of the accident, a low pres 
nter was located near Cape Hatteras 
» trough extended northward from this 


New York City area. Fore 
id underestimated the rapidity of the 


r into the 


thward surge of warm air along the 
intic coastal area in association with the 


v low pressure trough described above 
g warm ail reflected in 
red ceilings and visibilities and in the 
iloft observation at Idlewild (2/4 
100 EST) which read in part as fol 
Surface—southerly 6 kt.; 1,000 ft.— 


irge of was 


leg. 31 kt; 8,000 ft--190 deg. 5( 
3,000 ft.—200 deg. 60 kt 
The latest weather observation at La 


prior to the crash was taken at 
At this time, the ceiling was a meas 
| 400 ft. (variable), the sky over- 
t; visibility 2 mi. in light rain and fog; 
perature 37; dewpoint 35; wind south 
thwest 6 kt.; and the altimeter setting 
ndicated as 400 variable to 300 ft. and 
pressure was indicated as falling rapidly 
The crew of NEA DC-3, landing at La 
lia two minutes prior to the accident, 
fied the ceiling and visibility values given 
the above observation. 
Some members of the tug crew near t 
h site, and certain ground witnesses de- 
bed very restricted visibility itions 
the surface of the river and over the 
ireas north of the river 
Che last altimeter settings for La Guardia 
n to the crew of Flight 320 by com 


dia 


was 


he 


conc 


137 
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Up, over, and beyond... 


this electronic eye stays on the “bird” 
... Without blinking 


1 overhead the Traverse 
the opposite d i ; searched a) s fixed and tl ant a functions conven- 

s again. So fast } n clevation, the azimuth is 
axes are 

angic again 


reverts to 


y the Traverse 
sition in a 
lanner. Ambuiguiti n azimuth 
i simply by reversing the sense 
’ i the readout 3 MM) ation aw ther A 
in of the azimuth serv npl “ve Ra hre@axis 


‘ le r ta ’ r ’ . 
elevation ¢ alternatively, the unit can be 


oordinate converter whose out 


A\- 


nventional two-axis angie data, 


onal information about ¢ jucts of 
ed, at triaxial nderwood's CANOGA Division, write Under- 


. ante i ri microwayv ck YOO poration, ( ANOGA Div . Nn. 15 7 40 
lr] ; metry tracking, meets thi roblem head-or i Van Nuys, California, 





m 


CANOGA products include: 


Radar Systems and Antennas | 
Microwave Telemetry Systems 
Missile Range Instrumentation 

Transmitters and Receivers 


Microwave Components 
Ground Checkout & Test Equipment 


Other Special Electronic Devices CANOGA Division equipment is now in operation at every missile tracking range in the nation 





CANOGA DI AVAL Ole Ve Tale 10h 2 tam Or- lib fol dall- Cae of o) a @'A's- lh dole ll =1-T- lola ll al lelalel-| 





pany radio about one hour prior to the 
crash were 29.85 and plus 90, whereas at 
the time of the crash the altimeter setting 

was 29.75. 


Other aircraft approaching La Guardia sal when is a Company 


shortly before and after the accident did 


not report icing difficulties. The rapid an expert in | i 


i 


‘fired 1000 
influx of warm air aloft was causing a sf i 
temperature inversion of increasing propor a 
pm 4 HOT SUCCESSTULY . 


Investigation revealed that all required air GAS ; : WE 


port, boundary, and runway lights at La 


Guardia were on 
Subsequent to the accident and in ac VALVES? od A 
Pe 


cordance with standard procedures, the FAA 
conducted an immediate ground check of 
all navigation facilities serving La Guardia. 
The following day these facilities were also 
flight checked and found to be functioning 
normally The crew of the NEA DC-3, 
which preceded Flight 320 on the back 
course ILS, reported that all facilities were 
operating normall 


=) ... when they have 





Aircraft Structure f | 


More than 90°, of the primary structural ay 
components of the aircraft and the majority 


of the systems components (hydraulic, pneu ; ‘€ . 
matic, air-conditioning, clectneal, ete were 
recovered 

The f N 6101A showed | ied 4) 





lower surfaces 
a general distribution of water impact dam , 7 
ag “ * - was ome what rm oa on Aero Supply de- Hi 4 ee 
right than on the left six ater is . : , - 

the ng it - 1 the | uk ate n signs and manutac- 
pact broke all three landing gears rearward | * " 

a la ial tures all types of 
and tore off the landing gear doors and wing lief ' 
flaps. The landing gear shock strut pistons, | re e valves, sole- 
with thew wheel assemble ittached. broke i noid valves, pres- ; 
away, floated d wet vered separately, | sure regulaters, 4 a b 
The lower fo clage belly was com check valves, and 4 


pletely destroyed by the water impact and filters to handle , 
very little of it wa cred ’ 
roducts of combus- 
The fuselage shell above the floorline | P i ie ; 


7 


o tom Oe Ss tion. Request Bulle- ire 
ou neral on x tin 12-959 and our ‘_- 


cockpit, the forward passenger cabin, the 


was broken into ! 


Mn? 


-_ 
é 


complete capabili- 
ties report. 


center passenger cabin, and the aft pa 

senger cabin with the tail cone and vertical 
tail surfaces still attached. The left and 
right sides of the forward and center cabin 


reas were torn apart cither by the impact 


or during r é The entire cabin floor 
, 


| pieces except in 
! vhere it Was torn 


was broken up into mal 
the extreme aft en 
partially loose and buckled upward in the 
center, All seats were broken out of thei 
structural attachments except in the ex- 
treme aft end of the cabin. The horizontal 
tail surfaces on both sides of the aircraft 
were broken off upward just outboard of 
the fuselage The elevators remained at 
tached to the stabilizers 

The wings were broken into four main 
sections. These were the two outer panels 
with the ailerons and outboard nacelles at 
tached, and the two inboard nacelles with 
their integral wing structure and broken 
main landing gears. The leading edge of 
the right wing outboard of No. 4 engine 
received severe water impact damage and 
the wing tip was torn completely off. In 
contrast, the left wing outer panel only had 
a small area of water impact damage near 
the aft edge of the lower surface of the 


wing tip. ==: AERO SUPPLY MFG. CO. INC. 


The wing structure between the nacelles 
on each side and inboard through the CORRY, PENNSYLVANIA 
fuselage was com letely shattered and was 
secovered in small pieces. ELECTRO-MECHANICAL DEVICES » PRECISION MANUFACTURING 


At the impact the landing gear was ex 


tended, the flaps were in approximately the * ENGINEERED FLUID CONTROL SYSTEMS» 


A NEW DEVELOPMENT OF THE 
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Excellent high altitude 
performance from 
GEROTOR pumps... 


> Engineers concerned with the pump- 
ing of various aviation fluids know 
well the difficulties of getting good 
performance at high altitudes where 
low inlet pressures are encountered. 
Pumps which work well at low alti- 
tudes frequently run into trouble 
when they encounter the rapid pres- 
sure changes, shock and turbulence 
which promote foaming and lowered 
efficiency at high altitudes. 
> Gerotor pumps are efficient at high 
altitudes and therefore are frequently 
specified for his service. A specialized 
form of internal gear pump, the 
Gerotor has an inner toothed element 
and meshing outer toothed element. 
The inner Gerotor has one less tooth 
than the outer and the missing tooth 
space forms a chamber for transport- 
ing the fluid from the inlet to the out- 
let port. (see Figure 1). 
The relative mo- 
““™ tion between the 
‘ inner and outer 
Gerotor teeth 
causes the oil 
chamber to be var- 
iable - slowly 
opening to max- 
imum as it passes 
FIG. 1 the inlet port - 
slowly closing as it passes the outlet 
(See Figure 2). This makes for a 
steady relatively pulseless flow re- 
gardless of outside pressure changes. 
Thus, turbu- 
lence is min- 
imized and 
foaming is 
avoided, effi- 
cient pumping 
being main- 
tained at all 
altitudes. 


INTAKE CYCLE 


>Gerotor 

pumps are 

simple and 

compact in de- 

DISCHARGE CYCLE sign, valveless 
FIG. 2 and have high 
volumetric efficiency due to the fluid- 
tight engagement of the Gerotors 
which maintain high suction at high 
pressure. Further, this continuous con- 
tact pressure is maintained for life be- 
cause of the hunting tooth principle. 
> Jet engine lubrication and scavenge 
service are common Gerotor pump 
applications. In addition they are fre- 
quently specified for helicopter trans- 
missions and pumping of coolants for 
electronic equipment in aircraft and 
guided missiles. 
>» Technical data 
inquiry is invited. Write: 


W. H. NICHOLS CO. 


48 Woerd Avenue, Waltham 54, Massachusetts 


is available and your 


140 





approach position, and the right landing 
light was retracted. The left landing light 
was not recovered, 

The Board has conducted an investigation 
of the crash injury aspects of this accident 
the results of which will be the subject of 
a subsequent Board report 

The comparatively lengthy 
in the East River resulted in corrosion and 
contamination throughout the engines, pro- 
pellers, and accessones Nevertheles Tt 
curate determination of the condition of the 
parts and components prior to impact wa 
readily accomplished. 

Surviving crew members testified that all 
powerplants were functioning normally until 
the moment of impact. Detailed examina 
tion of the engines and propellers follow- 
this testimony 


submersion 


ing disassembly confirmed 
Engine and propeller oil systems were free 
of significant contaminants. There was no 
pre-impact damage, foreign object 
or evidence of over-temperature 

tion of detailed parts, including bearings, 
accessory drives, oil pumps, and components 
of the reduction gear assemblics, did not 
to have failed during engine op- 


lamage, 
Examina 


show any 

eration 
Propeller blade angles were relatively uni 
form and averaged approximately 36 dé 
This blade angle when related to power is 
consistent with power readings obtained 
aircraft instruments, and 


* 


from the recoverec 
the crew’s testimony concerning horsepower 
being used during the approach. 


Flight Instruments 


All recovered instrument and instrument 


ystem components had been submerged in 


salt water for periods of time ranging from 

ibout 4 hr to 12 days. 

roded, and many suffered from impact dam 

ge. All were inoperative with the follow- 

ing ex epti ms the zon | 
the two directional gyros, 


They were cor- 


aptain hor 


tion indicator, 


‘ to 


the 


‘ 


ontrol panel, th 
selectors, the three-axis trim indicator, 
two fluxgate transmitters, and the clock on 
the captain’s instrument panel, which was 
still operating at time of recovery 
The two instantaneous vertical 
instrument ising VC 
their respective panels and 


but the instrum 


the autopilot 


nt 
isms W missing and were not recove 
Only one vcr 
The altimeters in 
ment panels of N ¢ 
type A-28586-10-001 
having a range 
50,000 ft. altitude. The he 
consists of two matchex 


instrument face wa 


stalled on the 
OLA were 


pressure drur 
of from 2.0 


meter gn 
vl h. i 1 ct or ; ' her 
which, in response to Changes in atmospheri 
pressure, expand and contract hi 
sion and contraction is transmi 
pointer by means of a linkags 
tem. The pointer 
each 1,000 ft. of altitude 


lrums me¢ 


make om i I 
hange, an 
the pointer 
1,000-ft. flight leve 

made r barometri etting 

altitude indication with the prevaili 

mospheric pressure in a manner similar to 
that employed in conventional three-pointer 
except that the numerical values 

1 og 


iltimeter 


of the 


] tting appear in reverse or 
Electra N 610)A had approximatel 
hr. of flight time since manufacture during 
ll of which the drum type altimeters in 


stalled had operated satisfactorily. Of the 
302 hr. of fhght time, approximately 150 
hr. had been flown prior to delivery to 
American Airlines. 

Prior to departure of Flight 320 from 
Chicago, the altimeters were checked by 
the crew and were reported operating satis 
factorily; also, during the flight they ap 
peared to be operating satisfactorily. Dur- 
ing letdown on approach to Runway 22, 
both altimeters were reportedly cross 
checked at 900 ft. and again at 600 ft 

The drum altimeters in N 6101A were 
calibrated prior to delivery by the manu 
Kollsman Instrument Corp., ac- 
to accepted government.industry 

Examination and testing of these 
accident did 
other 


tacturer, 
cording 

standards 
iltimeters subsequent to the 
not reveal any mechanical 
than those attributable to impact, shock, 
and immersion in salt water. When the 
wreckage was recovered, the captain's alti 
ead —1,500 ft., with a pressure alti- 


DAaTOmnM 


failures 


meter 
tuck setting of + SS ft 
The first officer's altimeter read 


sctting of 


tri 
29.83 in 


—1,650 ft., with a barometn 


ontents of the 
first officer's 
of hy- 
aluminum oxide and sea water, with 
of iron and other metallic clements 
found in sea watcr. No marks 
were found on the altimeter faces that 
been caused by mpact of the 


Chemical analysis of the 
: f the captain's and the 


ngs t 
disclosed the presence 


J 
ordinarily 


could have 
pointers. The glass coverings of the face 
of the two altimeters were in place and not 
broken 
Before opening the casings of the alti 
for examination of their internal 
it s found that the 

lead 


f one of the 


Than 


, 
on the altimeter : ng 


iptain’s altimeter. The purpose 

il as to determine, when an instru 

n returned to the manufactur 

omplaint, for overhauling, or a 

nt, whether the altimeter had } 
; 


de 


con 


nr haset 


meters te 


found br 
The corrosion was 
i ] ; 


tailed 


Calibration Curve 
Since tl] liaphragm F be iltim 
vere over sed duc to submersion, it wa 


tablish d 


libration curve 
1} 


1G in eprescnta c oO 


—" 
of the altimeter before the 


tot ‘ 


tively. 


ernate staty ystem 15 also pro 


instruments, re 

d in emergency source of pressure to 

both sets of flight instru 

ments may be connected by means of stati 
tem selectors 

The captain’s and the first officer’s static 

sclectors were found in normal positions; 


. 
which cither or 
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TAPER: LOK Ge 


through positive 
a new fastening system.fully engineered interference fit 
yy * 


Positive sealing of 





and proven 
° ° ° “ad sail Pern ee sa aircraft fuel cells 

in jet aircraft a =k —sunder both static and 
hid j : oe dynamic loading. 


Pe 
Controlled peripheral 
tension provides greatly 
increased joint fatigue 
life. TAPER-LOK meets 
full fatigue requirements 
of MIL-B-7838. 


* 

The perimeter of every 
hole is pre-stressed 
eliminating permanent 
set at low loads 
and minimizing it 
at high loads. 

* 

Both free riding and 


TAPER-LOK combination drill 
series TLD 2006 forms hole, 
countersink and radius in one 
simple operation. (Available 


over-worked fasteners 
are eliminated as 
every hole is entirely 
filled. Each fastener 


from steck.) 






5 carries its entire 
BOLT share of the load. 


180/200 KSI stee! alley* belt Fewer fasteners 
is available in 6 basic diam- are required. 
eters (3/16" thru 1/2”) and : , a * 

4 bead types: as . 


TAPER-LOK BOLT 


C’Sunk CUTAWAY VIEW 


Shear i cieetaee 


Nut always turns freely on 
lubricant-free washer. 
* Also avsitable ie eine — , Steel alloy 180 KS! MIN. | 


Titanium alloy 


Protruding Protruding 
Shear Tension 


WASHERNUT 
NEW WASHERNUT 


(with captive washer 


offers unprecedented ease of handling and lower 
inventory costs. No washer fumbling, no lost washers 
| _incritical areas 

| 6 “lightweight” sizes—3/16" thru 1/2 


BRILES MANUFACTURING 


1415 GRAND AVENUE = EL SEGUNDO, CALIFORNIA 


steel, high-strength low-alloy steel, 
ultra high-strength alloy steels, Stain- 
less Steel, steel fence, electrical cable, 
cement or wire rope, United States 
Steel maintains the technical services 
to assist in solving any problem on 
materials for ground support. When 
a ground support program goes to 


the drawing board, consult with 


United States Steel 


a, 
Sate 


The Atias is powered by a cluster of liquid propellant rocket engines that 
burn liquid oxygen and RP-1, a kerosene-like hydrocarbon fuel. 192 pressure 
tanks fabricated from alloy or Stainiess Steel piate at this site store liquid 
and gases—liquid oxygen and nitrogen and helium gases which are used to 
inject the fuels into the missiles, 





Somewhere east of Laramie, on one of Wyoming’s plains, you'll 


find the strangest government housing project ever built. Six concrete 


and steel buildings are being constructed to house Atlas missiles. 


The site is one of the operational intercontinental missile bases to be 


operated by the Strategic Air Command. This base is being constructed 


on the surface. Follow-on bases will burrow deep into the earth. In 


all these systems, the Air Force puts much emphasis into ground 


Support equipment. Virtually all steels required can be pur- 


chased from one firm —United States Steel. Whether it’s carbon 


The U. S. Army Corps of Engineers is 
constructing this operational interconti- 
nental missile base in Wyoming. In front 
of the partiaily completed Launch and 
Service Buildings are Col. Sidney T. 
Martin, in charge of construction, and 
Maurice K. Graber, a construction engi- 
neer for the Corps. 


This is the inside of the biast pit of one of the launcher 
buildings. In all six of these buildings there are 1,040 
tons of structural steel, 1,950 tons of reinforcing steel, 
over 48,000 tons of concrete aggregate, biocks and 
cement, and 8,040 tons of mechanical steel items. 


Fuel lines and process piping are Stainless Steel 
and operate at pressures up to 15,000 psi. The pipes are 
kept almost surgically clean to prevent contamination 
of fuel and subsequent malfunction. Vapor degreasing 
and chemical cleaning processes are used onthe pipes. 





both were guarded and operable. All con- 
nections to the static manifold and from the 
manifold to the static selectors were proper. 
The flex-hose assemblies from the static 
selector valves were properly connected with 
the aircraft piping. 

Simulated icing tests were arranged by the 
Board and run subsequent to the accident 
using a B-29 Air Force icing tanker, a test 
Electra, and a chase Electra for photo 
graphic purposes. Flight tests duplicated 
iirplane speeds, configurations, and outside 
uir temperatures, which existed during the 
final approach of Flight 320 to La Guardia 
The tests showed that ice buildup on the 
fuselage was confined to the forwazd sex 
tion and did not approach the area of the 
static ports, even when the test airplane was 
vawed drastically 

Ground tests on an Electra fuselage sec- 
tion which included the static ports were 
run to simulate careless washing, splashing 
of a fluid solvent on a cold fuselage, and a 
leak in the nose wheel well. These tests 
did not induce any significant instrument 
errors. Under the most drastic test, that of 
1 suction induced by twin hemispheres in 
the vicinity of both static ports on opposite 
sides of the aircraft, the altimeter error was 
approximately 175 ft. at an airspeed of 135 
kt. It is important to note that this venturi 
effect was man-made and, so far as is known, 
is not reproducible naturally 

The maintenance records for American 
Airlines, N 6101A, were reviewed and it 
vas found that they were complete and 
howed that the required maintenance had 
been performed, that the complaint entries 
of an airworthiness nature were corrected. 
ind that they were properly signed off. The 
uircraft had been flown a total of approxi 
mately 302 hr 


Training 

Capt. DeWitt’s Electra ground school 
training was completed on Dec. 4, 1958, 
it Fort Worth Tex The course con 
isted of 84:30 hr. of instruction, of which 
68:30 hr. was devoted to aircraft svstems 
nd 16 hr. to operations and performance 

An Electra simulator was not availabk 
but Capt. De Witt did receive trainimg in a 
Link trainer equipped with the flight d 
ector system similar to that installed in the 
Electra but not having drum-type altimeters 
or instantaneous vertical speed indicators 
According to American Airlines’ records, 
Capt. DeWitt, during December, 1958, 
mpleted five hours of Link training utiliz- 
ng the flight director system 

Capt. DeWitt's flight training in Electras 
mmmenced Dec. 11, 1958. This consisted 
of day and night takeoffs and landings, air 
work, autopilot operation, emergency pro 
edures, and systems operation. On Dec 
15, 1958, Capt DeWitt took his first type 
rating flight check with an FAA inspector 
ifter 8:07 hr. of Electra training. This check 
onsisted of required maneuvers and _navi- 
gational problems, holding at a fix, two- 
engine out ILS approaches, crosswind take- 
offs and landings, and circling approaches 
simulating 400 ft. and one mile visibility. 
Capt. DeWitt failed the portion of the 
heck which required him to perform an ILS 
ipproach simulating a 200-ft. ceiling and 
one-half mile visibility with engine Nos. 1 
ind 2 reduced to zero thrust. After addi- 
tional practice, Capt. DeWitt on Dec. 16, 
1958, with a total of 11:59 hr. of Electra 
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For laboratory performance...in rugged field applications 


LOCKHEED AND HUNDREDS OF OTHER FIRMS CHOOSE 
KIN TEL...THE QUALITY-LEADER IN CLOSED CIRCUIT TV 


Hundreds of leading firms specify KIN TEL Closed Circuit TV 
Systems when they can’t compromise on quality...when they must 
observe operations that are tedious, difficult, or even impossible 
for men to watch. 

Why a KIN TEL System? First, it is designed to work continuously, 
faultlessly even under extreme environmental conditions. Second, 
it is fully automatic... provides 1% linearity and continuous self- 
adjustment for light-level variations up to 2000:1. Third, it fea- 
tures crisp, photoprint picture quality—twice the resolution of 
the best home TV reception. 

This basic TV system, consisting of camera, camera control, and 
receiver, is surprisingly low in cost, easy to operate, and simple 
to maintain. A complete line of housings and accessories permits 
observation of nearly every kind of operation, under all kinds of 
conditions. 

Nationwide factory-trained engineering representatives can show 
you how a KIN TEL TV System can be put to profitable use in your 
business. Write direct for TV catalog 6-103 and the name of your 
nearest representative, 


5725 Kear 


ny Villa Road, San Diego 11, California « } 


Partial List of KIN TEL Closed Circuit TV Customers 


2 
? 


I 


to 


GENERAL MOTORS 
E.!. DUPONT DE NEMOURS 
WESTINGHOUSE 

EASTMAN KODAK 

PHILLIPS PETROLEUM 

LOCKHEED 

CONVAIR 

DOUGLAS 

U.S. STEEL 

LOS ANGELES DEPT. OF WATER & POWER 
RAYTHEON 

AMERICAN POTASH AND CHEMICAL 
SANDIA CORPORATION 

JOHNS HOPKINS UNIVERSITY 

SHELL DEVELOPMENT 

PHILCO 

SAN FRANCISCO NAVAL SHIPYARD 
PACIFIC TELEPHONE AND TELEGRAPH 
REOSTONE ARSENAL 

MELLON INSTITUTE 


wning 7-6700 





SPEED... ECONOMY... 
COMFORT... SAFETY... 


Equipment 


Use This Handy Guide 
To Choose The Model Best For You 


FIXED MODELS 


CONSOLE 


Compact. Light Weight. 
Safe. Lowest priced fixed 
oxygen system available 
Simple to use — just set af cruising 
altitude and plug in as many masks as 
needed. Each outlet is an ON-OFF 
valve. Supplies oxygen for one to five 
. persons. 
World's simplest fixed oxygen 


Scot *PRESIDENT’” 


Oxygen Regulator 
Wat. only 21 oz. 


Manifold. 
Five mask 
outiets 


A complete oxygen installation for five 
people furnished in kit form, for all air- 
craft. Includes Oxygen Regulator, Mani- 
fold, Oxygen Cylinder, Mask Assemblies, 
all fittings and necessary tubing. A con 
venient and efficient installation for single 
and light twin Aircraft. 


Masks 


Seatt 


EA® CAPETY 





PORTABLE MODELS 
Scott AVIOX 


Complete oxygen breathing equipment for 
f quit 

four in a smart, leather luggage case. Port 

able I weight and balance data is 

not required. Variable regulator provides 

maximum oxygen efficiency. Unquestionably Your comfort is 

the world nest ix “yn the bag when 
you fy high with 
a beautiful Avion 


Scott 
“EXECUTIVE” 


A complete oxygen system ultra 
compact self-contained no 
installation. The Scott EXECUTIVE 
has all the basic parts to provide 
supplementary oxygen for one or 
two persons to 20,000 feet. Carrying 
handle attached to cylinder by meta! 
straps. Cylinder valve, manifold 
oxygen regulator and gauge com 
bined compactly in one unit. Simple 
to use —just turn knob, plug in 
masks and breathe! The low price 
of this complete unit will please you 


SCOTT AVIATION CORPORATION 


275 ERIE STREET 
Export: Southern Oxygen Co., 250 West 57th Street, New York 19, N.Y 


@ LANCASTER, NEW YORK 


West Coost Office: Fulton-Ventura Building, 13273 Ventura Boulevard, Studio City, Colifernia 





training, successfully passed his type rating 
check and an instrument check. 

Capt. DeWitt had acquired a total of 
48:13 hr. in Electra aircraft at the time of 
the accident. After completion of Electra 
transition training, he also flew approxi 
mately 14 hr. in DC-6 and DC-7 aircraft 
before being assigned to Electra line opera- 
tions on Jan. 25, 1959. 

The American Airlines Flight Manual re- 
quires the ceiling and visibility landing 
minimums prescribed in the Operations 
Specifications—Airports, to be increased by 
100-ft. ceiling al one-half mile visibility 
whenever the captaia in scheduled opera- 
tion has not served for 100 hr. as pilot-in 
command on the equipment, or until such 
time as the captain is certified by his 
Regional Superintendent of Flying, as quali 
fied to operate at the landing minimums 
prescribed. The company had check pilots 
ride with all captains on Electra equipment 
until they were qualified for lower mini 
mums. The American Airlines’ Regional 
Superintendent of Flying authorized the re- 
moval of these restrictions on Capt. DeWitt 
Jan. 25, 1959, when he had 12:32 hr. of 
flying the Electra in scheduled operations. 

The correct procedure for making a back 
course ILS approach to Runway 22 at La 
Guardia is outlined in the American Autlines 
Flight Manual carried by the pilots of N- 
6101A; cross the La Guardia Range at the 
minimum height of 800 ft. (820 above sea 
level) at 140 kt: when over the center 
of the La Guardia Range station, commence 
m immediate descent while maintaining 
140 kt.; level off at 400 ft., the minimum 
Electra ceiling for one mile visibility, and 
increase power to maintain level flight until 
the landing runway is sighted or the time 
to execute the missed approach procedure 
arrives Thi I Ipprox mate lv one minute 
past La Guardia Range. 
pilots establish visual contact 
with the runway at the 400-ft. minimum al- 
titude, they may have to make final direc 
tional changes for proper runway alignment, 
lower flaps to landing position, lower and 
turn on landing lights, and descend the 400 
ft. to the runway. 


ANALYSIS 


Testimony received by the Board indi 
cates that Capt. DeWitt had engaged the 
wutopilot after the takeoff climb from ( hi 
cago. Since it did not operate correctly in 
the “manual mode” position, a malfunction 
which was written in the aircraft logbook, 
the autopilot was engaged in the “heading 
mode” position for the remainder of the 
flight, including the instrument approach 

The only other unusual events of record 
during the flight and prior to reaching New 
Rochelle were a drift off course from Amber 
7 Airway before reaching the Sparkhill inter- 
section; the discrepancy of 30 deg. in the 
first officer's RMDI indicator; a mght turn 
short of the localizer centerline just prior 
to reaching New Rochelle; and a reported 
slow response by the crew to instructions 
from La Guardia Approach Control. 

Since the flight to New York was unevent- 
ful except for the above mentioned inci- 
dents, this analysis will concentrate upon 
the final segment of the flight path 

The weather at La Guardia Field, the 
weather known to prevail in the New 
Rochelle-La Guardia area, and the weather 
reported by the flight immediately preced- 


and 15 sec 
Should th 
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ing Flight 320, make it highly pr 


that Flight 320 could not have been 


served from the ground immediatel; 
to the range station at an altitude 
above 400 ft. That this final desc 
been initiated at an altitude less t! 
approved minimum of 820 ft. over the 
station is borne out by the observati 
the witnesses in the vicinity of the 

A lay or even a skilled aeronautical 

has great difficulty in estimating a 

the height of an aircraft above the gr 


Establishing Height 


This is especially true when the kin 


size of the aircraft is not known to t 
ness and familiar reference points for 
ind height are 

It is possi ] 


lishing relative size 
known nor discernible 
ever, to obtain a compelling imp 
which, while not accurate 
establishes the most significant fact 
this instance the Board is of th 


that the one known eyewitness to Fis 


in ¢vel 


just prior to its passage Over 
station actually saw it, that it wa 
low, and was headed in the dire 
station. The Board is of th 
estimate of 100 ft. 


range 
however, that hi 
low. 

In fact, to ha descended to an 
below 300 ft. and successfully trav 
irca_ without Hliding with bu 
many of which 

ilong the approa 
leading to Runway 22, or without 
attracted the attention of man 
nesses, is highly improbable. It i 
therefore, that Flight 320 defi 
proached the range station at a 
ft. and probal 


other obstacles, 


. 
200 ft. in height 


greater than 
than 400 ft. above the ground 

If that be the ise, ONE 
the testimon 
physical evidence of the wreckag 
limitations on the possible flight 
Flight 320 from the range stat 
point of impact All available 
shows that Flight 320 struck th 
a very shaliow descent approximate] 
range stat 
whi h 


minute after passing the 


thermore, the point at 


curred was only two miles from 
} 


+} 
station. In order to have pass 
station at 900 ft. and strike th 
where it did, Flight 320 would 
to have experienced an average rat 
least 900 fpm. throughout it 
During the engincering flight test 
static pressure system simulating 
approach of Flight 320 to La Guar 
was observed that to stabilize th 
at 135 kt., and the rate of descent 
fpm., 980-1,200 hp. were required 
Operational flight tests observed | 
personnel were conducted on June 16 
between the range station and 
site using an American Airlines | 
Electra 188, N 6113A, which had 
weight of 97,192 Ib. at takeoff. Atm 
conditions existing at the time wer 
face temperature 63F; surface win 
west at 15 kt.; winds at 1,000 ft. wer 
300 deg. at 16 kt.; at 2,000 ft., fr 
deg. at 21 kt. In simulating a 
descent with a constant horsepower 


q 
+h 


‘ 


and 1,200, descent rates up to 2,000-2 


fpm. were reached, with airspeed indi 
of 175/195 kt. observed. 
Such indications should normally 


been immediately perceptible to the crew. 
If Flight 320 crossed the range station at 
ipproximately 400 ft., a rate of descent of 
ipproximately 400 fpm. would place the 
urcraft at the approximate impact point. 
Under conditions of still air such a rate of 
lescent would be compatible with the 
evidence concerning the horsepower output 
f the engines during descent and at the 
time of impact since the brief period during 
vhich the aircraft was reported to have 
reached a rate of descent of 600-800 fpm. 
would require a rate of descent in the order 
of 200-300 fpm. during the remainder of 
the descent to the water. 

As a result of this accident and in con- 
nection with its investigation, the Board ar- 
ranged extensive tests of the altimeter svs- 
tems and components of the Electra. Tests 

ere accomplished on the effect of a pos- 
ible static leak in the nose wheel well static 
stem components; of rain and icing on 
the static ports; of a large spoiler ahead of 
the static ports; and of simulated careless 
ishing and ground splash on the static 

stem. The Electra static system was evalu- 
ited in flight by flying through freezing 
vater dumped from an Air Force tanker. 
Ihe results of these tests indicated ice build 
p on the fuselage was confined to the for- 
vard section and did not approach the area 
f the static ports even when the test Elec- 
tra was yawed drastically. 

Inflight vibration measurements were ob- 
tained from the instrument panel and outer 

ireas of drum altimeters. Seven drum 
timeters were then subjected to these vi- 
rations and exercised repeatedly in a man- 
ner approximating the profile of the fatal 
flight and over a period of more than 500 
hr. No sticking, lagging, or other malfunc- 
tion was noted. In addition, one altimeter 
was enclosed in a transparent case which 
permitted examination with a strobe light 
in a vibration environment similar to that 
of the Electra instrument panel. 


Contamination Test 


Tests were conducted to measure the ef- 
fect of contamination in the inlet filter 
reen of drum altimeters by liquids, dry- 
wing insects, and other contaminants. The 
ffects were measured for a wide range of 
rates of climb and descent. The greatest 
ror produced was 285 ft. too high during 
a descent at close to sea level. This was 
iused by completely coating the filter 
reen with turbo oil 
In addition to the tests arranged by the 
Board, tests were accomplished by Lock- 
heed Aircraft Corp. on two groups of 10 
iltimeters wherein they were mounted in 
1 test panel and exercised from ground level 
to 10,000 feet msl at an average rate of 
climb and descent of 500 fpm. The second 
group was moved outdoors where it was 
subjected to the changes in ambient tem- 
perature occurring over 24-hr. periods. 
Similarly, an exhaustive review has been 
1ccomplished of all maintenance records 
including pilot complaints of all operators, 
civil and military, utilizing this type alti- 
meter. Prior to and since this accident, 
several malfunctions of drum altimeters of 
the type installed on N 6101A have been 
reported. The more significant malfunctions 
which have occurred are described below: 
On an American Airlines Electra train- 
ing flight at Fort Worth, on Feb. 7, 1959, 
one drum altimeter reportedly stuck on 
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A REVIEW AND PREVIEW 
= 8 OF WORLD-WIDE AVIATION 


MISSILE AND SPACE DEVELOPMENTS 


Space Probes... Satellites ...1CBM’s...Man-in-Space... 
Multi-Million Pound Thrust Engines... Nuclear Powered 
Aircraft . . . Supersonic Transports ... Aerial Jeeps ... 
. +. are some of the dramatic breakthroughs in aviation, 
missile and space progress which have captured the 
imagination and thinking of scientific, military, govern- 


ment and industry planners. 

In the world’s most dynamic industry, interpreting these 
events is vital to our economic welfare. Each event must 
be studied individually and in terms of industry-wide 
technological direction. The galloping pace of progress 


makes it impossible for even well informed engineering- 


management men to do this job. . , it takes specialists. 
RECOGNIZED AUTHORITY 

For 26 years, key engineering-management men. . . the 
decision makers . . . have turned to the industry’s top 


technical reporting team and the Inventory of Aerospace 
Power. The Inventory Issue has won unmatched reputa- 


tion and respect as the most authoritative source of infor- 
mation in aviation and its related technologies, It is a 
product of specialists . . . 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 


and brought to focus in special reports on current and 


future progress . . . The Inventory of Aerospace Power. 
CONTENTS OF THE INVENTORY ISSUE 

Charts, graphs, tables, specifications will cover in detail, 
budgets, missiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. In- 


cluded is the most complete source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters, 
engines and space vehicles. 
ADVERTISERS BENEFITS 
The Inventory Issue is a rare opportunity to place your 
advertising message in a climate of proven editorial im- 


PUBLISHING DATE: MARCH 7, 1960 


SPACE RESERVATIONS CLOSE pact. Reader interest generated by past issues and vital 

February 15, 1960 editorial content assure year ‘round use. Your bonus is 
multiple exposure of your advertising message, Sectional- 
ized editorial format will permit you to position adver- 
tising in an appropriate section. Reader service cards are 
included to handle reader inquiries. Advertisers in last 
year’s issue received over 7,000 inquiries in seven months. 
Write, wire or better yet .. . PHONE your AVIATION 
WEEK District Manager for additional information. 
Regular space rates apply. 
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three occasions; once at 2,350 ft., and twice 
at 12,320 ft. Inspection of the internal 
mechanism at the National Bureau of Stand 
ards laboratory disclosed that lint was ad 
hering to the pinion teeth, 
which permitted the instrument to function 
satisfactorily. The factory seal had been 
broken thereby preventing determination of 
the time lint had been introduced into the 
instrument 

A drum altimeter installed as a “third” 
altimeter on American Airlines Electra N 
6107A stuck at 1,310 ft. on an ILS approach 
and landing at Detroit, Mich., on Apr. 3, 
1959. During the removal of the instrument 
from the panel, the sticking ceased and the 
instrument indications became normal. Ex 
amination and TSO tests bv Kollsman and 
the National Bureau of Standards disclosed 
this altimeter to be in satisfactory operating 
condition 

Of the 12 other drum-type altin 
functioning reports prior to and sinc 3, 
1959, five reported sticking al 
one reported sticking (no altitu 
read 600 ft. at any altitude (with the 
dition reported as being remedied by re 


removal of 


er mal 


OVE 


moving a kink in the connecting hose 
reported lagging and sticking d 
stops (no altitude given); tw 
barometric pressure knobs diff 
because of loss of lubricant 
sticking in altitude readings; 

ft. off because of being out of 

and one was reported as malfunction 
except for serial 
formation was 
information supplied concerning 
functions was insufhcient to make 
evaluations. 

Of the drum-type 
mentioned above, none of th 
tions involved more 
type altimeters aboard the aircraft 
tion, examination and testing of 
meters involved in this acciden 
reveal any mechanical failure not 
to impact shock and immersion in 
It should be noted that the fai 


known erroneous indi 


number and dat 


given. In many 


} ; 
aitimeter malt 


than one of the 


t fail 


ittr hy 


in this analysis could 1 

examin 

altimeters involved h 

. 

impact and i 

ters installed on N 
The Board 


the two 


in laboratory 
submer 


mec 


dicator intern 
impact and 
pane | 

Following 
tion of a drum 
Apr. 3, 1959 
drum type instr 
was discontinu 
Electras. Since 
no unity 
ntical examination 
Electra aircraft even as a 
instrument. However, the 
the use of this type of altimet 
aircraft are being monitored 

On the of the available eviden 
several possible equipment malfunctions and 
operational errors have been examined criti 
ally with a view to determining th 
probable cause of this accident 

As far as could be determined, the two 
drum-type altimeters were installed 11 


basis 


most 
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First Photo of Bristol Mach 3 T.188 Research Plane 


First photo of the Bristol T.188 stainless steel Mach 3 research aircraft shows one of two 
airframes under construction at Bristol Aircraft, Ltd.'s, Filton, England, plant. Engine 
position (note mountings) makes high horizontal tail section necessary (AW Dec. 2} 
p. 22); powerplants are two de Havilland Gyron Jr. DGJ. 10 turbojets developing 14,000 Ib 
with afterburner. Aircraft may be used as ramjet testbed; first flight is set for next fall 


of their related static system and source 


6101A at the Lockheed factor 


\ pNroxi rn j ' 

N } Ipproxima nt ind simultan malfunct 
Bp gee , ; : 

all of which th n 1 f the instruments and associated svsterm 


had operated satisfactorily 


nagnitude suggested by +h 
1 

vould involve such an 

il improbahbility that th 


Instrument Lag 
' 
According to the testin 11h} led zt it 


Officer Hlavacek and Flight Engineer Cool rejecting the pr 


\ i bine 
altimeter ter error th 


Board must, 
reject portions of the testi 
both flight crew member 
flight crew 


al injuries and that they wer 


bility of d 


indication 


raft stru 


testimony it is apparent th n nsidering that the members 


two drum altimeter iu t 1 physi 
nature of a lag i 
Both testified to 


Siow Cor } nder 
1 dui I ) } ! 


it emotional stress h ques 
rational 
Board 


thon, 


testimony has a 
umstances, the 
found that the 
f impact events immediately preceding 
plated in the instrument approach procedu: lent, i liffeult and often 
At no time were they Furthermore, we are mindful of 
mged indication of a fixed altitude atural 


human tendency to assume 
indicated 500 ft. at the moment « nforman with standard 
impact, the lag in the I 


altimeters 1 t ha ures to fill in the voids or 

been approximately 500 ft. None of th i memory. On the basis of other evi 
altimeter malfunctions known to the Board = det before us, the Board is 
have involved similar manifestation this testimony to the extent 
As required by the Civil Air Regulation vould require 
lot i f altimeters in the 


meter indica 
approach from New Rochelle to 


onsistent with cl 


recolle 


consciou 
operating pro 
hazy areas of 


compelled to 
that it 
lual and simultaneous failure 
aitimeter order of a 500-ft 
pilot’s flight instrument panel 
sources. The static line 


installed on the pilo 
ha 
vossibility of a single altimeter failure 
most of the 


compelled — the 


rate stati cading t 
the instrument 
pletely independent 


common element of the 


avoids 


from normal source are om tumbling 
there xists no blo which 


Since Board to 
instruments or ant ibandon further consideration of a double 
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altimeter error. The absence of need tor the 
icceptance of compounded mathematical 
probabilities of such extremely low order of 
itself facilitates this judgment. However, if 
we assume failure of First Officer Hlavacek’s 
iltimeter only, we are met with so many 
operational imponderables as to make ration 
lization impossible. So far as this acc ident 
s concerned, any singile altimeter failure 
nust have involved the captain's altimeter 
since it is clear that the captain was at the 
ontrols of the aircraft during the approach 
Ihe Board cannot conclude, however, that a 
ingle altimeter failure occurred 

Although First Officer Hiavacek had testi 
fed conceming his observation of altimeter 
indications down to an altitude of 600 ft., he 
had no recollection of a lower altitude indica 
tion, It was his impression that the impact 

urred shortly following his 600-ft. ob 
etvation; however, the Board believes that 
his subsequent judgment of this time interval 
may be incorrect. While approaching an 
titude of 500 ft. it would have been ex 
pected that, in addition to monitoring the 
instrument panel, Mr. Hlavacek would be 
canning the approach area for lights and 


handling radio communications. Consider 
ing the sparseness of lights on the approach 
wer the East River, there could well have 


than 


been greater concentration or attention 
usual since it is always difficult at night to 
judge attitude and altitude over the water 
While the aircraft was in instrument con 
ditions, it is also not at all unlikely that the 
upilot was giving careful attention to the 
iptain’s efforts to mamtain the localizer 
path, « ially in view of the apparent diff 
ultics being experienced by the captain im 
maimntaming a precise uirse. Although pre 
upation with this or any of the several 
lement fa new ockpit environment 
ould reasonably explain the failure of Nir 
llow the procedur required 

Manual with respect ¢ 

wit altitude and au 

the Board behe t 

s anticipating breaking 

rcast and, thereafter, 


ground r wa 


on visual identifica 


rt and was m 
nstruments 
aching OVO ft., the 

ire clear as to their testimor 
king altimeters. If any portion 

if the testimony of the flight crew member 
to be regarded sufficiently reliable for th 
purpose of this analysis, it must relate to the 
urher portion of the approa h. Therefor 
ith respect to the possibility that the 
uptain’s altimeter had failed, we are of the 
ew that such a failure did not occur before 
eaching 600 ft. Although the Board has 
reviewed all available records concerning in 
trument failure, none appears to be of th 
nature and magnitude of that suggested her 

As has already been indicated, no eviden 
of instrument failure was discovered in the 

xamination of the wreckage 

The sole evidence of a malfunction of the 
iptain’s altimeter is Flight Engineer Cook 


t é 5 iceident investigation re 
ports on the following Northeast Airlines 
la Guardia Airport, New York Jan 
1952 Western Air Lines, San Fran- 

» Bay, Calif., Apr. 20, 1953; American 
nr. Springfield, Mo., Mar. 20, 1955 
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~ BOMARC pressure system co 
include RMC-Lindsay Gauges 


The Boeing Bomarc, a true “push-button weapon,” automati- 
cally seeks out and destroys its target. In such a weapon there 
can be no compromise in the performance requirements for its 
mechanical and electronic components. 

Among these components, RMC-Lindsay “gearless” pressure 
gauges are employed on two Bomare assemblies—the ram jet 
full pressure system and the nose air pressurization system. 

RMC-Lindsay gauges withstand shock 
tests of 100 G’s. They are checked for ac- 
curacy in vibration tests ranging from 10 to 
2,000 eps at 35 G’s and at ambient tem- 
peratures from —65° F. to +430° F. There 
is no linkage, no gear train—the indicating 
pointer is attached directly to the end of 
the helical bourdon coil. Qualified under 
MIL-E-5272. 

All RMC-Lindsay gauges are built to the 
most exacting standards for accurate per- 
formance under the most rigorous condi- 
tions encountered in modern industry, in Model 6906 
jet aviation, in astronautics. steal vanies 

Complete engineering and production facilities are available 
at RMC for subcontract work in pressure system components— 
gauges, valves, switches, etc. Write, wire or phone: 


ROCHESTER MFG. CO. OF CALIFORNIA 
1401-A So. Shamrock Ave., Monrovia, Cal. 


ROCHESTER MANUFACTURING CO., INC, 
221 Rockwood Street, Rochester 10, N.Y. 
' ! 
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cross-Checking through a completely inde 
pendent flight instrument panel. Presum 
ibly, muisinterpretation of onc condition of 
flight should not normally result in gross 
lisplacement of aircraft position. However, 
preoccupation with any one other cockpit 
problem may set the stage for a dangerous 
lrift from a desired flight path when a 
ombination of circumstances exists, 

when that environment includes 


cTtain 
insidious or musleading assurances of a 

flight condition 

iutopilot, model 


Lhe Eclipse Pioneer 
Airlines on its 


PB-.20E, used by American 
Electra airplanes is designed to permit com 
ly automat: uirplane 
trom initial climb through an ILS approach 


\utomat 


control of the 


ipproach, and 
itomatic altitude and pitch trim control 
ncorporated im the system An auto 
ILS appro itilizing the PB-201 

1 glide path is suit 

localizer course. “Sin 


navigation and 


wailable, an automatx ap 
wt ix nad m the back 


La Guardia ILS 
f the first officer and 
DeW itt 


pi 
t 


, 


cates that ¢ ipt 
i heading mode” aut 
ind that the autopilot was st 
In thi 
wtopilot as an 
perate the flight 
ting them directly through the con 
el and rudder pedals in the m 


method, the | 
intermediate 


ontrols 


it impa t 


instead 


i] manner 


itt 
Th urplane is steered by s lecting a de 
| deviation in 


heading ) the cours 


the autopilot then directs the ait 
this heading. Capt. DeWitt had 
lure during the entir 


t takeoff limb. A 


thiss 
ording to 
the pit h trim 
the 
| his 
ght hand 
cat to reach around 
left hand to 
to impact. Sinc< 
proper iltitude 


t 
ok h r\ f 


i } Tig 


rotate 


ILS ipproac! 
Manual sp 


off bef 


ifies that 
leaving ah 
val ipproa h 
DeWitt had made n 
re hes te I 1 Guard 
Electra aircraft 
ulated instrument 
ra, the Board 
vere he had mad 
our ILS approach to 
iardia Airport in an Electra under 


ondition Records wet 


} 
n 


nstrument 
wailable to determine how mu 
xperien Capt. DeWitt had in 
imulated or actual instrument approaches 
n the Electra using th 
i topilot etting 

Most of the wreckage 


heading mode” 


was found within 
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1 200-ft. radius circle, the center of 
was located approximately 4,891 ft 
of the threshold and 610 ft. to th 
of the centerline of Run 
It was determined that the horizon 
indicator ind ours leviation 
ndicate full-scale deflection 


extended 


would 
urcraft were appt! 
right of the localizer centerline and 


natels f from the localiz 


The lateral d 


ximateivy 3sUU ft 


nent of this ai 


= 


the localizer course is excessive and indicates 
vat the pilot might not have been main 
taining proper alignment with the localize: 
rse during the latter portion of the ap 
roach The captain’s and first officer's 
RMDIs, when removed from the water, read 
> deg. and 219 deg., respectively. Although 
heading indications of the two RMDIs 
isonably agree with the instrument ap 
ach heading to be flown, neither reading 
necessarily that of the aircraft heading at 


Executive S-62 Seats Nine Passengers 


Executive 
converted in two hours for cargo carr 
another will tour the Gulf area next n 
River, Conn. (AW Dec. 7, p. 35) will 


FAA certification program. Fifth, with t 


England, where a de Havilland Gnom« 


interior of Sikorsky 8-62 an 


bious helicopter seats nine passengers, can be 
An S-62 with de luxe interior is touring India; 
An 8-62 which nosed over in the Housatonic 
begin military flight tests; a fourth $-62 is in 
carrying interior, is at Westland Aircraft, Ltd., 


boprop engine is being installed. 
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FASTEST COMPUTER READOUT 


4 


MICROFILM PRINTER IN USE TODAY! 


FIFTEEN THOUSAND plotting points 
or alphanumeric characters per sec- 
ond are being recorded now on the 
Stromberg-Carlson S-C 4020 high- 
speed microfilm printer at the U.S 
Navy’s David Taylor Model Basin in 
Carderock, Md. Either on-line or off- 
line operation is provided. 

At the David Taylor Model Basin, the 
S-C 4020 is used in the applied 
mathematics laboratory for the 
solution of various Naval problems 
including ship design, hydrodynam- 
ics, structural mechanics and nuclear 
reactor design. It is ideal for all kinds 
of high-speed computer printing, 
filing and archive storage. 

In typical graph plotting applications, 
the S-C 4020 can save as much as 


$4,840 a month. Assume that an aver- 
age of 2,100 graphs with 375 points 
each are required each month 
Twenty-five engineering aids can do 
this work by hand at an estimated 
cost of $8,800 a month. One S-C 4020 
high-speed printer can do the same 


‘ work for a capital expense of $3,960 


a saving of $4,840 a month 
Printers similar to the one in use by 
the U.S. Navy are coming off the pro- 
duction line right now. You can have 
your own printer saving hundreds of 
valuable man-hours within 6 months 


LITERATURE AVAILABLE — Write to 
Dept. A-27, Stromberg-Carlson-San 
Diego, 1895 Hancock Street, San 
Diego 12, California. 


Selected data, either tabular or 
graphic, may be projected on 
the accessory viewing screen 
only 8 seconds after film expo- 
sure. The projection unit is 
useful for computer monitoring 


STROMBERG -CARLSON-SAN DIEGO 
a oivision or GENERAL DYNAMICS CORPORATION 








HUMAN 
FACTORS 
SPECIALISTS 


Based on the premise that the 
Dassault Mirage 3A Fitted With Rocket Pods personne! systems of future 


Dassault Mirage 3A, armed with rocket pods and two bombs slung under the belly (AW space programs must be de- 
July 13, p. 87), prepares for takeoff at Istres, France, test center. Rocket pods combine ar signed to the same criteria and 
armament installation with external fuel tanks; sliding band just ahead of the mounting concurrently with the equip- 
pylon moves forward to expose vents for rocket exhaust. Pods were designed by Dassault 

ment, CONVAIR-ASTRONAUTICS, 


impact. The effects of impact forces and double needle would be inactive, climinat has immediate openings in its 


the exact instant at which each of the com its use in displaying the position of tl Human Factors Department on 
pass systems ceased operation are unknown Guardia Range 
the first officer's RMDI was l'estimony also indicated difficulty the ATLAS.and future space 


In addition, 


previously found to be in error and the civing the range tation, ilthough systems. These men must be 
extent to which this malfunction influenced passage was observed by the first offi 


the final reading of that instrument is not bis RMDI. The No. 2 ADF control sett educated and trained in Psy- 
known were 10 ke. al the La Guardia chology and Engineering, be 


Consideratio rive o tl sil fre ' and in the loop position, t ; ; 
Consideration was given to the possibility ame Sse a aca = = equipment-oriented in the fields 
that the aircraft drifted after initial nmmpact suggesting a possible manipulation of 
It was determined that the tides and cur- \DF controls t nhirm station passa 
th anne! during and followmeg 


ligible Operational Specifications 


Sat 


of missilery and space flight, 
and have a knowledge of Air 


h as to have a neg 


kase location is con Operations Specifications issued t Force skill classifications and 


lrifting of wreckage « Airlines on Jan. 23, 1959, requ t technical training. 
; - 


been in the directior t ciling and ibil 


lin 


lan 


t+ 


cr to the | Zer ’ ribed in the Operations Specificat If qualified, write Mr. T. W. Wills, 


Engineering Personnel Adminis- 
trator, Dept. 130-90 


ommand ‘ 


haste Superit | s Pe CONVAIR 


ILS Localizer | inlined ts ebuemia oh: hartend ASTRONAUTICS 


Capt DeWitt w ng the ILS local 


mm 


zer tor direction myunction with the If MCTIONS al c Ive al 

\DFs to determine precisely the aircraft's po } that give the ypea GENERA 
position oO the navigational fixes His onsctvat peratio I 

No. | ADF tuned to the La Guardia soard q On ' scot ' ( DYNAMICS 
ompass locator; the No. 2 ADF was tuned im ¢ npiing l 5648 Kearny Villa Road, 
to the La Guardia Range. In order for ADF Go ou t ving ‘ Sen Diego, California 


Convair Division of 


nformation te lisplayed visually on the 

RNIDI, the selector on this instrument must vs Detore 

be placed in the ADF position The Board 
Investigation d osed the selector switch \dministrat 

for th iptains No. | ADF needle was to determine 

| 1 to the ADI position however, the ontained in 


N tor was in the VOR position hould be del 


Under the onditions the single needle 


would be di 


playing the position of the La Operational Techniques 
Guardia middl iarker which is southwest Another possibility of ac ident 
of the airport an¢ erefore, would be ap s concerned with adequacy of operat 


proximately — straigl ahead of the flight hniques 


throughout the final approach to the mo Approaching ew Rochelle and 


ment of impact; however, the No. 2 or mainder of the instrument approa 
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Gremmen Hydrofoil Reaches 90 mph. 


Grumman XCH4 hydrofoil craft, developed under Office of Naval Research contract, has 
attained speeds of more than 90 mph. (AW Aug. 3, p. 34). Unit shown will test various 
hydrofoil shapes. 


aircraft was flown on autopilot in the head tion and setting error 
ing mode and with the flaps in I iltimeter would mean the aircraft actually 
position. The landing gear w ( ould have descended to 225 ft. Brief visua 
while passing over New Rochelle at 1,500 heck on the instrument 
ft. and the pilot established a rate of de only a very slight descent and it i 
scent which he believed to be in that, expecting to find th H)-ft 
of 350 fpm. Because of the different cal mmewhere in the vicinity of 250 ¢ 
of the vertical speed epted the indice 
compared with the instrumet vy th f ti lrum when, im fact 
captain during almost all | previou omter was 

29,000 flying hours, the a an indicated 125 ft. Th 
scent was between 900 to 1, p nti ¢ flight altitude wit! 
DeW itt ] pt ; reference avai sparsely light 
altitud ppri such as the Rikers Island Channel at 
in unknown phenomenon.” f 


because of a dike 


in the captain's drum 


panel 


, 


1 
i 


bration 


lread\ ipproach ng 


» thn nit 


hecke ] by ¢ apt ib] wer 
iltimeter imdicated an 
mately 125 ft 
tude 
Since 
iutopilot, 
rection were somew ) 
normally be expected in a manual 
Because of the excessive rat f descer 320 unless the aircraft had b 
the aircraft descended below th mt following 
iltitude prescribed for station pass 
rossing the La Guardia Range 
captain's altimeter indicated appr 
600 ft., which was slightly lk 
ibove sea level 
When passing th ‘ 
lowered the nose of the aircraft 
lish a rate of descent of approximat 
fpm., inasmuch as this rate of d 
held for 60 sec., would bring him to an in 
dicated altitude from which a visual landing 
may easily have to Runway 22 
On passing the range station, he established 
a descent of from 600-800 fpm. Approxi 
mately 20 sec. after passing the La Guardia 
Range Station the aircraft passed through 
an indicated 400-ft. altitude which was 
slightly less than 300 ft. above the water 
At this time the flight engineer and first 
officer observed lights below the overcast 
In accordance with American Airlines’ Op 
erations Specifications, Flight 320 could 
descend to a minimum of 350 ft. indicated 
altitude. Approximately 125 ft. of calibra 


higher than the acti i is not 
mor;%re, 
the aptain iizing tl the end of Runway 
his l hannel, the threshold 
hat slower than wot slanted at between three and 
vould not be observed by the 
} 


ig 


rrections 


range Stati 


a) oe wl 
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Ic 


ie ee 


_— 
—> => 


mi 


wt 
] 


been made 


mi ft 
Under these circumstances the descent con 
tinued for the few seconds remaining until 
impact was made by the landing gear and 
right wing with the water 

The reconstruction of the flight path a 
omplished in the foregoing paragraph 
adjusted for some additional 
indicate 


‘ ] 
might well be 
iitimeter error not previously 


disclosed during the investigation 
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ever, we are of the view that if such an 
error did in fact exist it need not have been 
of great magnitude to permit rationaliza 
tion of the factors involved 


CONCLUSIONS 


The Board concludes there is no om 
factor so outstanding as to be considered 
as the probable cause of this accident, On 
the contrary, the Board has found that the 
accident was an accumulation of several 
factors or errors, which, together, compro 
mised the safety of the flight 

The Board believes, after exhaustive and 
detailed investigation, that Flight 320 flew 
at an average ground speed of 130 kt. be 
tween New Rochelle and the La Guardia 
Range Station. Using winds aloft data and 
time-over-fix data received from aircraft that 
preceded Flight 320, the Board has deter 
mined its indicated airspeed over this area 
to be approximately 150 kt. The aircraft 
passed over La Guardia Range Station at a 
low altitude, possibly as low as 300 ft., but 
probably not higher than 500 ft. The crew 
had limited visual reference following the 
range passage; the first officer and flight 
enginecr observed lights just prior to impact 
During the instrument approach, the cap 
tain’s altimeter was indicating at least 50 ft 
and possibly as 125 ft. above the 
altitude at which the aircraft was fiving 

calibration and setting errors 
impact, the aircraft was in a 


descent, in approach conhguration 


much as 


+ ; 


ist prior te 


| 
shallow 
pt for landing flaps and landing light ex 
tension, and was maintaining approximate) 
roundspeed. Capt. DeWitt was 
aircraft on autopilot “heading 
ing which he was controlling alti 


manipulating the pitch trim wheel 


4K 


ontrolling direction 

ursor with his left 

after 
v received and acknowledged clear 
land. The testimony of the fir 
and flight cerning the 

masinds both drum 

ould not be substantiated by the 

f record. The poss:bility of fail 
captain's altimeter was examined 

the Board believes there is insufh 
available to substantiate this 

ves that even though the 

resulted from the cap 


right hand and 
tating the CDI 
Impa t occurred within second 


engimeccr on 


ation «of 


ertain essential instrument 


mld have been prevented 
xribed op 


t followed pre 
ind been fully 


oO kpit dutic } 


alert and 


throughout 


It of this accident, the Federal 
Agency, on Feb. §, 1959, as a 
sure, raised Electra 
installation of the 
typ sensitive 
lifted 
considerable 


mutionar4s m 
minimum Upon the 
onventional — three pointer 
iltimeters, the 

During this 
testimony was presente d Ameri 
in Airlines’ procedures and techniques em 
ployed in the operation of autopilots. The 
Federal Aviation Agency testified that it 
had not issued any policy directives with 
respect to the use of autopilots in the vari 
ous possible types of instrument approaches 


restrictions wer 
investigation 
onccTning 


for an air carrier 
While the Board considers that fully 

jutomatic front course ILS approat hes using 

an autopilot coupler may be basically sound 
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it is the Board's opinion that autopilot ap 
proach criteria and limitations to all air 
carriers should be established, taking into 
account the particular autopilot used, the 
aircraft involved, and the approach facilities 
utilized. Accordingly, the Board has recom 
mended to the FAA that it initiate a study 
of air carrier policies, procedures, and tech 
niques for employing an autopilot for mstru 
ment approaches and take whatever action 
appears appropriate 


Testing New Equipment 


Although, as indicated in previous sections 
of this report, the Board does not believe 
that altimeter malfunctioning was a major 
factor in this accident, it is convinced that 
the searching investigation of the altimeters 
is a result of this accident has disclosed the 
weed for changes im the procedures used to 
ipprove such items of equipment and instru 





ntation 

Units such as the Kollsman drum altimne 
tr, the Eclipse-Pioneer Flight Director Sys 
tem, and the PB-20 autopilot are approved 
for civil use by the Federal Aviation Agency 
mder the Technical Standard Order System 
In obtaining approval for In product under 
this svstem, a manufacturer certifies to the 
FAA that he has complied with all of the 
peciication mid has conducted all of the 
ests contained in the appropriate rso 


This certification by the manufacturer con 
titutes FAA approv il, and the manufacturer : 
s free to market his product and a prospec * 

ive purchaser, such as an airline, is then Another reason to 
le to install the item in an aircraft with i 


BP EEESEM| 01N ROHR, tc campary t's nowy te 
eemeemeenitenem! §=PEOPLE it keeps! 


I 


pecific quality control standards 

more, evidence developed during the Board's 
nvestigation and public hearing on this 
accident indicated that FAA had no over-all 
dchinitive pr gram for monitoring routine . . ‘ . P 
¢ difhculties on TSO items Diversification means many things to the people who are contributing their 
Service testing of novel designs before talents to Rohr’s unchallenged role as the world’s largest producer of 
fleet installation is authorized would be components for flight. It means a variety of interesting assignments and the 
ety instrumental in uncovering design opportunity for personal growth and professional expression. Diversifi- 

leficiencies in a product. The incorporation ation: hen ted to Meter f ; billion doll 

o < as = ) cord ICA! 2 < 

f pecih quality ontrol standards in the — odes . onr'’s re ‘ KI0g O meanty a quarter billion a as 
—— 64 percent in commercia ntracts — assuring unparalleled stability. 


1SO and/or direct surveillance of the manu 
by 





facturer’s quality control organization . : ; 
FAA inspectors would insure only high Rohr’s diversification is symbolized by the jet power package pictured 


uality products getting into service. Closer above, containing 5000 Rohr-built parts, and the Rohr-developed honey- 


monitoring by the FAA of minor difficulty comb brazing process shown below 


reports on newer TSO items would detect 

t - os d “T i Bond - — WWW WQUMULS from men who can contribute to the 

i gZ ocel ¢ : ws ve ‘ ‘ 

neon conte tm the Cae company’s continued leadership in the aerospace industry. Write to Mr. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., P.O. Box 


The Board also believes that the carrier 
has definite obligations in this area. In view 878-A, Chula Vista, California 
of the novel presentation of the drum altim 
eters, the Board finds it difficult to’ under 
tand why American did not at least incor 
porate this instrument in the Electra cock | WORLD'S LARGEST 

| PRODUCER OF 


pit trainer used by the flight crews during 
their Electra training. Although this would COMPONENTS FOR FLIGHT 


not have been as beneficial as a more exten 
ive preservice test evaluation of this instru 
ment, it would at least have provided the 
flight crews with some experience on this 
important safety instrument before they used 
it in actual scheduled service. Similarly, the 
new instantaneous vertical speed indicator 
would have been a desirable instrument to 
incorporate in the cockpit trainer. In addi 


tion, added emphasis should have been | ' 
placed on the difference between these new , es Chula Vista & Riverside, Calif. 
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WORK WHERE YOU WANT TO LIVE 
Engineers have discovered the fun 
of fishing, water skiing, boating, 
and swimming in the 54 lakes in- 
side Orlando’s city limits. They 
cook out more, spend more time 
with their families out-of-doors, and 


UNUSUAL ENGINEERING SUCCESS 
can be achieved in the creative climate 
at Martin Orlando. Talented young 
engineers and scientists carry big 
assignments in challenging electronics 
and missile programs. New projects 
and an expanding engineering depart- 
ment present rewarding opportunities 
to men who can manage and staff im- 
portant new assignments. 


ie Tae 
6 ing 


SKILLED ENGINEERS, 
scientists, and produc- 
tion men moved into 
a new facility in Or- 
lando, Florida, just 
two years ago. Work- 
ing in the stimulating 


~~ 


environment of a new 
$21-million plant, these 
men have written a 
most unusual growth 
record for five major 
electronic and missile 
projects and _ several 
advanced research pro- 
grams at Martin Or- 
lando. The professional 
advancement of the 
men who manage and 
staff ambitious new 
programs has_ kept 
pace with this rapid 
progress Investigate 
new programs in Com- 
munications, Guidance 
and Control, Reliability 
and Quality, Radar Sys- 
tems and Operations 
Analysis. You may 
move into a ground- 
floor position by send- 
ing your resume now. 


play more golf every month of the 
year than ever before 


ES 


SaaS a slater IN ee A ee 


FOR OUR FREE BOOKLET, write 
Mr. John F. Wallace, Director of 
Employment, The Martin Company, 
Orlando 16, Florida 


Ee a = 


The Eight Oivisions of The Martin Company Are 
ACTIVATION © BALTIMORE © COCOA * DOENVER 
NUCLEAR * ORLANDO * RIAS © SPACE FLIGHT 





instruments and the older types during the 
crew traming program until such time as it 
was evident that the various crews wer 
experiencing no unusual amount of difhculty 
in effecting transition to the newer types 


Aircraft Simulator 


Ihe Board notes that the carrer intro 
duced an aircraft containing the many novel 
systems and characteristics of the Electra 
vithout having previously established a com 
prehensive aircraft simulator program, The 
arricr has not vet procured an approved 
Electra simulator. Certainly there is littl 
juestion that the present state of the art 
and the benefits to be derived from the us« 

imulator ndicate the desirability of 
utilizing nulators prior to the introduc 
tion of the aircraft into air carrier service 

Whether or not any of the many facto 

h have been discussed in this report 

f themsel riticall related to this 
that their accumulative 

} } gnihcant im fact 

to which they appear to com 

f Electra operations must 
1 W ire also of the 
ll advers operational 


ind substantially different 


ems, and procedures, could 

ided through more compr 
uircraft simulator 

vious occasions in 

tr the need for vigor 

ircraft simulator 

ct operations he wm 

ectra has increased our 

According, we have 

Federal Aviation 

mmediate consideration to the 

n of a requirement that any ai cat 

nning to introduce into service an 

ntamimg cquipment, system: 

significantly different from 

yircraft, shall be 1 

nstitut in approved aircraft 

rogram the completion of which 
| my pilot mar 


Flight Recorder 


In 1957 the Civil Acronaut Board 
| 1 ar vndment to the Civil A 
h required the installation 
ertain aircraft used in air 
the purpose of recording 


iring flight, time urspecd 


il a leration md hea ling 
nent met with msiderable 
in the aviation industry and seri 


onsideration was given by the Board 


" 
to the question vhether the potential valuc 
of this device justified the cost of procure 
ment, installation, and mamtenan The 
Board = finall oncluded that only the 


larger turbine-engine aircraft intended fo 
' 


n completely new environments 
pustify th expense f pros ding flight 
ecorders. To define such aircraft types the 
Board relied upon a simple cntenon uch 
recorders would be required in aircraft cer 
tificated for flight above 25,000 ft. Although 
the Electra is capable of flight above 25,000 
ft., the carrier chose to request certification 
below 25,000 ft. under which limitation 
is unnecessary to install flight recorders 
Che probability that this would be done 
vas known to the Board at the time th 
regulation was written. However, the Board 
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Out here 
in Kansas there’s still space to breathe. You 
can still drive your car to work in minutes, 
think in a free creative environment on 
dynamic projects undimmed by soot or smog. 

Wake up 
to the best of Mid-American living in Wichita, where 
your family will enjoy superior housing, excellent 
schools and churches, ample cultural and recreational 
facilities, and the bracing, healthful climate of four 
true seasons. 

Here YOU, as a senior engineer 
or scientist, will find assignments to chal- 
lenge your fullest powers of creativeness in 
electrical research, antenna design, config- 


uration design propulsion and guidance 
systems for existing and future air-space 


systems ...with plenty of opportunity for 
advancement. 


Sm CON TACT 
BOEING AIRPLANE COMPANY, WICHITA 1, 
KANSAS, ATTN: MR. MELVIN VOBACH, 
DEPT. AWA. 


relax and think ... in Kansas 


SSOEM le =-§ WICHITA 





gulation, then promul ( nsory illusion with respect to height | currently  effecti unman 


ited, represented the most demanding 1 nd attitude resulting from visual referet ificate with airline transport and all other 


quirement which could be justified the to the few lights existing in the appr | ippropriat itings. He had a total flying 
basis of the then « ti tc rt t re time ¢ . 35 hu of which 48:13 we in 
Clearly, a flight recorder in t ft the Civil Acronautics Board «kheed tra aircraft. He satisfactorily 
vould jhave enabled us to identify the causal JAMES R. Durres ! ‘ last FAA (formerly CAA 
tact invols ident t { Chairman exa sation t. | | s H 
reater precision than is no\ sible. ‘The Cuan GuRNEY 
i Vice Chairma 
Josepn Mine 
Member 
Warrney GILLiILtanp 
Member 
Aran S. Boy 
Member 


SUPPLEMENTAL DATA 
ronauti 
PROBABLE CAUSE th id nt on Feb 


termines the proba 


pation of the 
+} alr ift i 
% essenti 


attit 


surtace 


rth P if ‘ r q otp ty rT 
Federal Aviation rency pped with four Allison 501D13 ens 
1 Acronautics Admunistr { I four propellers, model AG441FN- 
Ibert Hunt DeWitt f + nan red 
I American Airlines 





BENDIX-PACIFIC NEEDS SYSTEMS 
AND CIRCUIT DESIGNERS FOR 


advanced 

submarine 

detection 
es 


Unusual Creative Opportunities for 








z 


SEND RESUME OF YOUR Q 
hy 
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opportunities in 
systems development 


Capturing Logic in 
a Magnetic Web 


spun” by IBM scientists and engineers. 








ignetic, multiapertured core. It permits more 
\its, new techniques, new data storage con- 





er before possible with basic toroidal cores. 


| of just two flux patterns provided by toroidal 
multiple patterns are possible. And instead 
l-out being destructive, thus limiting logic 
the new multiaperatured core, read-out is 


e: binary information read from one out- 





t affect the information state of other outputs. 


} 


f this small, lightweight, magnetic device was 
»b. It took the skills and cooperation of top- 
ts, electrical and mechanical engineers, and 
ns. It also took the progressive spirit of an 


vishing to maintain leadership in its field. 


s not your primary interest, you might be 

d in IBM achievements in optics, or cryo- 
crowaves. Or you might be interested in the 
BM people are making in semiconductors, in- 
e, and human factors engineering. In all 
u'll find IBM offers a world of opportunity 


lual who wants to do “the impossible.” 
there are several key openings in IBM’s ex- 
uch and development staff. If you have a 


gineering, mathematics, or one of the sciences 





lerable experience in your field, why not 

ribing your qualifications, to: Mr. P, E. Strohm, 

M4, IBM Corporation, 590 Madison Avenue, 
Say ee 


\vited to visit IBM while in New York City for 


an Physical Society meeting. 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 





EMPLOYMENT OPPORTUNITIES 





new 
ADVANCED MILITARY SYSTEMS 





TECHNICAL PLANNING 


Honeywell offers an opportunity on its interdivision Advanced 
Systems Planning Staff to a senior scientist or engineer who 


: . 
can provide aggressive steering to Honeywell R&I) programs. 
? 


He will be expected t 
Interpret future 1 ry requirements 
Analyze advanced m applications 
Determine new syster echnical re 
terred configurat 
Recommend development approaches 
Pertinent back 
Dev ¢ lopme nt 
or their ee 
Technical direction of such developments as a men 
ntractor 
\cero E, 
] I Healey, Direc tor 
g Staff, Dept. 312-B, 26% 


} 


Honeywell 


Aeronautical, Ordna M Equiy tand B 








ystems Analysts 


ic vehicles 


Flight S 


preliminary s 


tudies on hyperson 


for 


Senior and supervisory positions are available for chemists, physical 
chemists, physicists, moathemoticians; mechanical, aeronavticol and 
chemical engineers in an analytical group established to explore 
fuel chemistry and thermodynamics, engine cycle analysis and prelimi 
nary design, and preliminory design and performance of complete 


flight systems. Preferred background and experience would be in: 


* AERODYNAMIC HEATING 

® STRUCTURAL DESIGN 

© COMPUTER PROGRAMMING 

® PROPULSION AERO-THERMODYNAMICS 


Located in suburban Richmond, the company offers completely modern 
facilities, ottroctive working conditions and opportunity for individual 
responsibility Living is pleasant in Richmond and the company 


maintains competitive salaries with liberal benefit programs 
SEND RESUME TO: PERSONNEL MANAGER 
EXPERIMENT INCORPORATED 


A SUBSIDIARY OF TEKACO INC. 
RICHMOND 2, VIRGINIA 


ANE AA POLL TE 


openings 
in 
Florida 
with 
Vitro 


Vitro Laborat 
Florida operation 
Weapnor ser 
rapidly expandin 
technical staff to 
ate the nation 
missile test ran 
EGLIn GULI 
RANGE 


UperVvISsOrs 
morturitte 
Florida 
rt Wal 
Port St 


1 Sprin 


Telemetr 

verters 

Recorder 

Flectron 

tion 
For vour opportunity to relocate in 
Florida with an electroni imdustr 
leader, addres 1 confidential resume 





| to D. D. Cox, Personnel Director 
| Vitro Weapons Services, 119 East 
| Main Street Fort Walton teach 


Florida Dept AW 


LABORATORIE 


VITRO IRPORATION OF AMER 
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EMPLOYMENT OPPORTUNITIES 








HRYSLER MISSILE DIVISION 
HUNTSVILLE OPERATIONS 


NEEDS We would like to discuss with you our openings for Super- 


visors and Sr. Missile Maintenance Engineers if you: 


FIELD © have flight line maintenance experience or equiv- 


in electronic, electro mechanic, and/or 


alent, 
ENGINEERING hydropneumatic systems in addition to formal 
A A EMENT education; 
M N G would like to learn a complete Ballistic Missile 
PERSONNEL am 


are interested in insuring the maintenance, re- 
pair, modification, installation and operation 
Sinan mall ain el ia of the long term Integrated Jupiter Weapon 
MR. R. E. BRENNAN System ; 


ee ae would want a permanent assignment in Hunts- 
Missile Division 

Box 857, Dept. T. M ville, Alabama. 

Huntsville, Alabama 
JE 6-5581, Ext. 271 


Supervisors are required to have a minimum of two years’ 


supervi *xperience in Engineerin rojects. 
MR. W. H. JOHNSON Supervisory experie g g proj 
Chrysler Corporation Candidates selected for these Management positions will be 
Missile Division 4 ‘ 
Terminal Annex reimbursed for relocation expenses and will enjoy excellent 
Box 2798, Dept. T. M starting salaries, professional challenge, and equal opportunity 
Los Angeles $4, California , 


RA 3-281, Ext. 485 for advancement. 























i—_d ANTED 
SELLING OPPORTUNITY W E )DRESS BOX NO. REPLIES TO: Bor No 
As # missile product supplier You Need 7 +A pe Ba an publication, 
FOR ADDITIONAL INFORMATION rrentation’ Established midwes TD eg SOP 
th Ss - ty o oncenti ne CHICAGO 11: 520 N. Michigan Ave 
coverage ‘ the ssile mar cture SAN FRANCISCO |: 68 Poat St 
you are seeking to open business t POSITION VACANT 
2 let x st you We intend to } 
CO oteal i ted number of select Melicopter Pilots: Seasonal opportunities 
: ution Week Alaska starting next spring to run 





vsugh the summer of 1960. Possibilities 


Ti, V}),e Littl other areas. Write: ERA Helicopters, Inc., 

e Graw- ‘ I t Office Box 1850, Ventura, California. 
O q 7), 7 POSITIONS WANTED 
hice rarest ou. 

ps SMEL, Rotorcraft, instrument, commercial, 

ATLANTA, 3-130! Rhodes-Hoverty Bidg. nintenance exp. Desire helicopter pilot or 
ee ee ERAD VM sles position. PW-3412, Aviation Week 

Enthusiastic pilot with MEL, DC-3 type ATR; 


00 hrs. 15 yrs. military administrative, 
BOSTON, 16-350 Park Squor 
mM. J. HOSMER hUbbord 2.7160 EL&S&MES, Rotorcraft, Glider, CFI A&l 





eks position as light, medium twin business 


CHICAGO, 11-520 No. Michigon Ave 4 —_ a : 
or at have you Diversified back- 
W. HIGGENS—MOhowk 4-5800 ver isemen 4 und Military and American Flyers 
ned Mature, temperate, conscientious. 


CLEVELAND, 13-1164 Illuminating Bidg ‘ 
W. B. SULLIVAN—SUperior 1-7000 Excellent references. Sat isfacti on guaranteed. 


Ray Miller, McGregor, lowa, 625, 2437. 
DALLAS, 2-—1712 Commerce St., : 1. 
Vaughon Bidg Riverside 7-5117 received by 10 A.M. Jan. 29tt Pilot, ATR with over 3000 hours first pilot in 
GORDON JONES—F. E. HOLLAND ? ’ , sircraft from light planes to 4-engine heavy 
DENVER, 2-——-1700 Broodway, Tower Bidg. will appear in the Feb. 8th issue irbo-props. Includes 550 hours straight jet 


ar production test experience. Also have 

J, PATTEN—Alpine 5-298! ° — ‘ wht Engineer rating with 1500 hours in 

DeTRONT, 26—856 Penobscot Bldg. subject to space limitations. DC-6-7's. Resume on request. PW-3459, 
- 


PIERCE “WOodwood 2.1793 ution Week. 
LOS ANGELES, 17-1125 W. 6th St Ex-Naval aviater, B.5.M.E. degree, 28 years 


Cc. YOCOM—HUntley 2-5450 i with 2800 hrs—1125 jet and 1230 hrs 

: I 6B—production test pilot and airlines 

NEW YORK, 36—300 Fifth Ave AVIATION WEEK experience desire flight test or executive 
-* BUCHANAN a é noe 5959 flying position -3466, Aviation Week. 


W. BENDER Classified Advertising Division Former Airline Captain, Age 36, working 

, »wledgwe real estate investments, insurance, 
Rs Sen by bas harmaceuticals, 14000 accident free hours, 
HC R ‘Strich, 16 Turrini Cirele, Danville, Cali- 


H. W. BOZARTH—H. NICHOLSON P. O. BOX 12 lhe 


ST. LOUIS, 8—3615 Olive St.—JEfferson 5-4867 E : od ATR Pilot. cs avai &40.340-440. 
xper enc ot, Conv 
SAN FRANCISCO, 4—68 Post Sy. NEW YORK 36, N. " . Comm. Priv. SMIS, Douglas 26, 
$ 


HUBBARD—DOuglas 2-4600 Pv Over 7800 Loman over 900 inst. 
Current Beach D-18. PW-3528, Avia- 


Week. 
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Pe I a NE A IEE AEE 


cassico SEARCHLIGHT SECTION ves 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on ’ ¥ 

ether then pon a a basis. Contract rates on request. pt Sno, seinem, ©: lines. To figure advance payment count 3 
AN ADVERTISING INCH is meosured % inch vertically on one column, - 

3 columns—30 inches—to a page. PROPOSALS, $2.70 a line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional in 





Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, 7. O. Box 12, N.Y. 36, N. Y. 











*METER MONTH Melaasifed Ade. Mic. of ths publication, 
FOR SALE Special After Christmas—Pre-Lent Sole a * pay Bret ge Nae 


CHICAGO 11 ray Wickhioe Ave 
NAN FRANCISCO 48 Post at 


C-46 AIRCRAFT = oe: “a FLIGHT INSTRUCTION 


eliocnter Flight Instruction. Private-Com- 
a mercial ght Inetructor-Mountain Curricu 

A or F and T Category lum Gt and «=Cal-Vet approved through 
USAF Type A-1 Freq* Mfgr: G.E Seno Gewaye, San of Cite Same Eee 

Cc Spec MIL-F-8378 Save 25 to 50° copters, Etna, California 
Passenger or Cargo R. E. White & Assoc inc CH 52378 
1511 W. Glenosks Blvd. Glendale, Calif FOR SALE 
. p ~—e~— Also in stock —o— 

Immediate Delivery pean ® cn ah * ce, Ai ¢ an, Eh? on Ce oc 3 woy plece Deluxe executive In- 
Trans * and 74,688 other instruments mentation, fresh airframe 0. H. & relicense 
November 1959. consider one or two light 


INTERNATIONAL AIRCRAFT twins (Beech B-50 preferred) trade. Jack 


Robbir International Airport, Housto I 
LOCKHEED AIR TERMINAL, BURBANK, CALIF FOR SALE Texas, MI 4-5266 . ° 
CALL TRIANGLE 7-5378—CABLE INTERAIR ; a. @ — an a 
Beechcraft Twin Bonanza [eee ee einen tint, Asin 
TRADES ACCEPTED Medel D-50 mn Week 
BROKERS WELCOME Grumman Mallard, Custem lntortor—tong 


Purchased New July 1957—Personol airplane anwe tanka. Callina Bendix Radio. FS-3 
of Executive under full time supervision of Aviation Week 




















Professional Pilot, continuous full time main 
tenonce, never damaged, always hangored 
675 hours toto! time, excellent radio, avoil 


Aere gees S6oE Excottont condition. TTA 

0 Engine hr« Corp owned 
Cor ete radio t & -2 Aut pilot 
able for demonstration “ m ple curtains ° a available . Seeolt > 
Box 206, Whippany J. Phone TUcke 
coll or write On00. Ext. 1¢ 


Fema eee Ss = =—= = 
Excellent Domestic-U. S$. FAA Certified 


CONVAIR 
340/440 


for airlines or converted 
to your specifications 
as an executive 


LEASING or FINANCING 


C. J. COLGAN, Pilot 310C-——'S9——Fuecl injection 260- | engines 
1604 K St. N. W., Washington 6, D.C Or 15 hra. total time Lea Auto 
Sterling 3-1205; evenings, Warfield 7-4510 ARC CD-1 Course Directo Dua 
ARC I OMNI Systeme ARC I 
SCS.DCS A¢ Channe! Traneceiver 
DI Standby T-22—Deare DGS 
NEW CYLINDER LAPPING MACHINES mt 1 iggy | Amel ma 
Mig. by Barnes Drill Co. Shop air operoted ix sa nk Oxvwer 
complete with odapters for 2-985, 1340, 1830 ave Pilot Curts 
2800, 1820 & 2600. Automatic stroke counter Am; , Dual Landing 
& shut of Shipping wt. 1100 Ibs wht sat Beacon A.P.U 
‘ ‘ . Siue 








Including Turbo-Prop Conversion 
CALL, WRITE OR WIRE 
WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17 
Me 7-2050 — Cable: BILLWOLD 


Sys ‘ n Green New 
SEABOARD SUPPLY CO ug t crat i—-Hangared 
2933 4th Ave. So Seattle, Washington Due to ¢ nae in busines « airplane has 
me «ury to F sortation needs 
or , . Lease i 
sadway, Denve olorado—AC 2-5771 4 


ortens HILLER HELICOPTER <li «y= aleee ll caamealiag 


is Modernized UH12B with let i 
1332 Beechcraft D-185, | | Scat cy"serams Amecovsty || Your Toquivias so Adoorshson 
Serial No. A-847. Excellent Condition priced. Low time. Will Have Special Value 


Low time engines. Hydramatic Propeliors, 80 EAST COAST AVIATION CORPORATION : 
gal. nose Ls ~y~ wipers. oe Cotantare Lexington 73, Massachusetts for Oe == the advertiser — and 
in engine naceties. an ads compartment . 4 4 : 4 
210 transceiver Collins | 1713, Tt transmitter the publisher, if you mention this 
Dual ARC Omni, CO-i Course Director with slaved eager Advertisers value 
gyro, ARC 21A ADF. LF receiver, MB-3 Marke . - 3 - 
Beacon receiver, Wileox 20 channel glide slope DC-4E FOR SALE or LEASE by OWNER ighly this evidence of the publi- 
receiver, Isolation Amplifier, Air Stair Door, 5 cation you read, Satisfied advertis- 
seat interior with rear bulkhead removed, Fiber 1700 Hours since overhaul bl he blish 
glass tail wheel doors Assorted Spare Parts Overseas Radio including Loran ers enable t e publishers to secure 
included Convertible interior—Carge Doors more advertisers and— more ad- 
Price $42,000.00—Contoct R. F. Hinds Oa vertisers mean more information 

THE CHEMSTRAND CORPORATION BOREAS CORPORATION on more products or better service 
Decatur, Alabama Elgin 3-7554 50 Brood Street New York 4, N.Y —more value—to YOU. 





























FOR SALE 
SUPER 18 BEECH IN ALL INTERESTS OF AVIATION 


Total ti 1500 h ~ Ll di 9 4 ° 
Semnammptom hites salts ect come lf You're important, you either read AVIATION WEEK 
mentation with spares. One owner since 


new. 
Chief Pilot C. S. HENRY or you advertise in it, or both 
Phone: LEHIGH 5-4685, New York, N. Y 

















AVIATION WEEK, January 25, 1960 





Now offering... 


creative 
careers in 
ordnance 


Expanding operations in an exciting, 
growing company have created un- 
usual career opportunities for ord- 
nance engineers. Assigninents on re- 
search and development projects will 
require the mature judgement of from 
two to ten years’ experience in the 
field and present a combination of 
stimulating challenge and an ideal 
professional climate for contribution 
and personal development. 


The company: the Crosley Division 
of Aveo Corporation. There, confi- 
dence and personnel morale stem from 
aggressive management, a progressive 
approach to individual effort, and 
maximum support for all projects. 


Definite creative career opportunities 

are available now. Experienced per- 

sonnel can choose from: 

¢ Ballistics 

Arming and Fuzing 

Non-nuclear Weapons Systems 
Analysis 

Target Damage Evaluation 

Warhead Design 

Shells System Design 

Microminiature Electronic 
Assemblies Design 

¢ Projectile Design 


For complete information, write or call 
Wr. P. B. Olney, 
and Administrative 
W-140, Crosley Division, Avco Corpo- 
{rlington Street, Cincin- 
Phone: Kirby 1-6600. 


Vanager of Scientific 
Personnel Dept. 


ration, 1329 


nati 25, Ohio 
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LETTERS 


r . > ° iviation Week welcomes the opinions th respe our “behaving like pigs 
Iw o-f art Engine of its readers on the issues raised in the t t te ow one, and you would 
magazine's editorial columns. Address yp } eminently qualified 
letters to the Editor, Aviation Week, Welcome aboard! Invite u 
part engine, in you 330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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for Gyro Pick-Off 

The $G-17- and ST-17- type pancake synchros 
(SG-18- and ST-18- with housings) are our 
most standard line for gyro pick-off appli- 
cations. 

These units have been manufactured in 
large quantity and are readily available for 
prototype breadboarding. The high accuracies 
shown on the left are obtainable in standard 
26v or 11Sv units. 
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Pancake Resolver for Gimbal Mounting 


Clifton Precision pro- 
duces special pan- 
cake resolvers for 
direct gimbal mount- 
ing. They were de- 
veloped for use in 
cascaded amplifier- 
less resolver sys- 
tems and have been 
trimmed for 10K in- 
put impedance, 0° 
phase shift and a 
constant transforma- 
tion ratio, with tem- 
perature, at 900cy. 


Special techniques maintain concentricity between rotor and 


Custom Designed Pancakes 
CPPC has developed a number of special pancakes (drawings 
below) with relatively large bores and narrow stack heights. 
Means have been devised to minimize error due to clamping 
pressures on these thin units, 
Special accuracies have been maintained where required. 
Let us know your needs. 
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® QUALIFIED 8 


Avco helps defend America from sea to space. 
Global security and peace depend upon an America geared to a space-age conc ept of defense 
At Avco, skilled manpower and modern machines supply the attention and emphasis this con 
cept deserves. Alert to the responsibilities of peace are: Avco-Everett Research Laboratory 
investigating problems in gas dynamics and space technology; Crosley—commu nications, radar, 
infrared, electronic control systems, missile fuzing; Lycoming—aircraft, marine and industrial 
power plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless steel 
structures; Pre-Flite Industries Corporation—jet engine starters, ground support and test 


equipment; Research and Advanced Development Division—basic and applied research in 


and engineering. ql 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17.N. Y, 


electronics, physical sciences, 
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